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Introduction

In our initial grant proposal we noted that the field of non-oral communi-

cation was rapidily if not systematically developing. Many new augmentative

communication systems (ACSs) were being intrcduced into the commercial market-

place. Operator requirements and system features were, however, not sufficiently

specified to provide a gcod basis on which to match the hardware to user needs

and abilities. At the same time, we suggested that systematic and exportable

procedures to assess such needs and abilities were not readily available.

Further, those two information domains, even if existent, are by themselves in-

adequate. What was required was a model or set of procedures by which these

domains could be related to each other in such a way that an appropriate ACS

could be matched to candidate users. The thrust of our project was thus directed !

at evaluating ACSs and developing assessment tools for ron-oral children in an

effort to approach the problem of creating a match between the non-oral child-

ren's goals and needs and augmentative communication system characteristics.

Purpose

The major purpose of the project was to identify communication characteris-

tics pertinent to matching augmentative communication device capabilities to

the needs of non-oral children.

The objectives originally proposed to do this included identification of

the following: critical features of devices, critical features of human perfor-

mance and a process for selecting and tailoring systems to meet educational needs.

Suoobjectives included the following: specifications of procedures to character-

ize devices in terms of required user skills. development of screening and

assessment procedures of the children and development of follow up procedures once

the recommended system(s) was acquired. These are all discussed in detail in

the following sections. We feel that the various objectives and subobjectives
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2.

have been met with varying degrees of success. The features of devices and

human performance are rather well spelled out. A system has been developed for

determining if the system will meet educational needs and since educational

environments usually involve communication skills common to other communication

systems, we have found this to be applicable for clients in other settings also.

The procedures for characterization of devices and screening and assessment pro-

cedures are also described in detail in the following sections. We are not

completely satisfied with the development of follow up procedures. There

appears to be some interestina work done in this area by Bolton and Dashiell

(1982) which involves structured observations of systems in use. We feel that

this latter approach Wilds promise and should he pursued.

Methods

Subjects

The subjects consisted of 42 students in the San Juan and Sacramento City

school districts. Referrals were made by giving letters to teachers, therapists

and principals and explaining the purpose of the grant to them. They then sent

these letters to the parents or guardiarm of any child they felt would be an

appropriate referral. We initiated a screening with all children whose parents

or guardians returned the letters. The subjects ranged bewteen the ages of 5

and 21 years at the beginning of the project. They consisted of 30 males and

12 females. The types of disabilities included 32 cerebral palsied, 4 trauma,

2 developmentally delayed and 4 others. Table 1 contains a summary of the subjects

Involved in the grant. In discussions of particular devices or systems, a few

examples have been used from the Assistive Device Center case load since new

procedures developed on the grant were incorporated in our Center procedures as

well. This provided a larger pool of individuals on which to test our theories

and procedures.



3.

Materials

The materials described here are those required for assessment procedures.

The materials needed for device characterization would vary from device to

device. They would be those generally regarded as needed in good engineering

practice.

Appendix A contains the initial assessment forms. These were developed

over a two and a half yeas' period. A set of forms were originally developed and

used for approximately six months. The project staff then critiqued them and

developed a new set. At that time a theoretical model was developed to look at

the non-oral communication process and the forms were changed to coincide with

the model. A critique seminar was then held and some additional changes were

made. These forms were used for another six months and some minor changes were

again made. The present forms have been used for about nine months with only

minor changes and presently seem to meet the screening needs. Appendix B con-

tains lists of materials need2d to conduct the symbol type and size section of

the initial assessment procedures. The materials for the physical site selection

are discussed in section three.

Appendix C contains the interface assessment forms. These are also discussed

in detail in section three. These Meedures have developed in an iterative

fashion over the last few years. Appendix D contains a list ')f materials needed

for cognitive/language assessment procedures which are discussed in deta'! in

section four and Instructions and score sheets for these procedures.

The devices, systems and other hardware as well as computer software used

for assessment and implementation are documented in Appendices I through G.

Procedures

All subjects received an initial interview. This is described in detail

in section two. A decision was then made based on the interview to go on to the

communication interview, go to the prelanguage interview or to stop because the

7
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referral was inappropriate. The prelanguage interview lead to a prelanguage

assessment and based on the interview and assessment, recommendations were made.

The prelanguage interview (Appendix N) and assessment (Appendix 1) were developed

to meet the need to do something with children who did not fit into our established

assessment flow. The prelanguage forms and procedures have not received extensive

analysis and use. We felt that it would take us away from our major task to pro-

ceed with them but we see them as a very fertile area for future research.

The other alternative was that the initial interview should lead to an

initial assessment. Based on the results of the initial assessment the subject

received either an interface assessment or a cognitive/language assessment first

followed by the other of these two. These are both also discussed in detail 4

in sections three and four.

The goals of the subject and significant others were then clarified by asking

any questions on the form entitled, "Communication Goals and Questions Relating

Them to Device Characteristics," (see section seven) which had not already been

answered during the preceding interviews and assessments.

The matching procedure wa; then started based on the subjects needs, goals

and abilities and the known device characteristics. The selection of candidate

devices discussed in detail in the section "Matching Augmentative Communica-

tion Device Characteristics to Client's Goals and Skills," section seven.

If the system selected required a limited vocabulary, for example, due to

the cact that the client could not spell, the' vocabulary content was discussed.

Section five, titled, "A Multivariate Analysis of Preceived Communication Needs

of Non Speaking Children" describes the beginning of an approach to elect

vocabulary content which we are in the processo
f deve!oping.

The client then tried the candidate devices or systems. The speed and

,.
accoiaty were measured and the subject and significant others were asked to ex-

)ress opinions concerning fatigue, ease of use and general preferences. Based

on this and previous information a written recommendation was submitted which



described an ideal solution and the commercial device or commercial device with

modifications which would most closely match this solution. In some cases two

or more devices or systems were needed to meet all the goals and needs of the

subject.

A meeting was usually held following the receipt of tile recommendation by

involved parties. Here the practicality of the recommendation was discussed,

questions answered and implementation planned. If the system was funded, the

client services branch of the Assis
/
lye Device Center handisd the acquisition

CI
and fitting of the system since the rant did not fund this part of the process.

This was usually handled through third party payers. These included mainly

the involved school districts, Regional Centers, State Department of Rehabilita-

tion, California Children's Servies, private insurance companies and sometimes

service clubs and parents.

Once the system was acquired we began our follow up procedures. The first

portion of this was a communication performance analysis described in detail in

section nine. This involved time and accuracy measurements of system use at

regular intervals. Finally a questiorwaire was sent to the significant others

working with those subjects who received a system and had an opportunity to use

it before the end of the project. This included about half of the subjects.

The results of the questionnaire are discussed in section 11, "Perceived Efficacy

of Systems."

Report Format

The following sections describe in detail the various portions of our

research. Some of the sections are written as journal articles since they have

already been submitted to journals or will soon be submitted. This means that

there may be some redundancy, particularly in the introductory sections. It

has the advantage, however, of allowing one to read each section individually

according to your interest and not needing to necessarily read the sections in

order.

9
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Four device evaluations are in Appendix J. These have been completee since

the lost interim report. Appendix K contains a copy of the newsletter sent to

participants in the grant.
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Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral

to the
Grant Ambulatory Disability

;resent
Communication

SkillsSkill Goals

Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#I2

#46

#47

#48

#49

V4.,

M

F

F

M

M

15

6

8

il

10

no

yes

no

yes

no

head injury

cleft palate,
heart and
respiratory
problems

cerebral
palsy

developmen-
tally delayed

cerebral
palsy

yes/no responses,
screaming

gestures, some
sign language,
screaming

some yes/no,
screaming

American Sign
Language

yes/no responses

1) school-
work

2) express
needs

1) express-
ing

feelings

2) exten-
sion of
atten-
tion to
task

gain atten-
tion

express
wants,
needs,
ideas

1) express
needs

2) spon-
taneous
convey-
sation

37 indepen-
dent
mo101it

pictures
reading

American
Sign
Language

American
Sign
Languag

photo-
graphs,
Bliss
pictures

8-2
2nd grade

3-6

pre-language

pre-language

4 -8

P°

13



Table I

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant Ambulatory Disability

Present
Communication

Skills Goals

Symbol

System

Symbol Level
in Approximate

Years and
Months and/or
Grade Level

#50 F 10 no cerebral
palsy

yes/no responses 1) express

basic
needs

2) faster
communi.
cation

3) indepen
dent
mobility

pictures

words

introductory

sight vocabw
'aryl') read -
ing, almost

any picture,
not able to
formally tes
due to physi
cal limita-
tions

#52 M 15 no cerebral
palsy

yes/no responses,
pointing, spe-
clalized signs

express
complex
ideas

pictures 1st grade

#55 M 20 no cerebral
palsy

violent behavior express
feelings

picture specific to
subject

#56 M 17 no cerebral eye movement I) faster Bliss approximatel.
palsy yes/no responses communi

cation
symbols 200 symbols

2) inde-
penden t

communi

cation
and
mobilit

1.1

3) portabl
communi
cation

4 to

15



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant Ambulatory In'sability

Present
Communication

Skills Goals

Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#57 F 20 no cerebral
palsy

yes/no responses 1) conver-
sational

picture
reading

8-2 years

1-2 grade
communi-
cation

2) system
indepen-

dent of
spellinc
and
reading

3) portable

cmmmuni
cation

#59 M 17 no cerebral
palsy

some speech Ian-
guage board, yes/
no responses

1) indepen-

dent
communi
cation

Bliss
symbols

approximately.
150 symbols

2) portable
communi-
cation

IP 3) conver-
sational
communi-
cation

1E 17

[



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of

Referral
to the
Grant Ambulatory Disability

Present
Commd6kcation
Skills. Goals

Symbol

System

Symbol
t
Level

in Approximate

Years and
Months and/or
Grade Level

#60 /1 15 no developmen-

tally delayed

,......,

some signs 1) develop
consis-
tent

yes/no
response

American
Sign
Language

6 signs

2) express
basic
needs

.

#61 M 10 no cerebral alphabet board, I) portable pictures 7-3 years

,
palsy some sign langu-

age, yes/no re-
comauni-
cation

( sponses 2) faster
communi-

cation
3) communi4

cation
with
peers

#67

,

F 4 no epilepsy,
developmen-
tally delayed

pointing, sign
language

(non-

readers)

1) extend
atten-
tion

none re-language

is

2) develop
languag
skills

--



Table 1

Profil:s of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant

)

Ambulatory Disability

Present
Communication

Skills Goals

Symbol

System

Symbol Level

in Approximate
Years and
Months and/or
Grade Level

#68 M 11 no cerebral communication
board, yes/no
responses

1) faster spelling
communi reading

cation

3rd grade
2nd grade

2) error-
correc-
tion

capabil
ity

3) indepen-.

dent
opera-
t1on

#71 M 8 yes cerebral
palsy

sign language,
yes/no response

1) indepen- America
dent Sign

communi Languag

cation

approximately
100 signs

2) communi
cation
with
non-
signers

#72 M 4 no cerebral
palsy

yet/no response express pictures

needs

2-1

174 M 4 no post trauma
(drowning)

some yes/no re-
sponses

1) make pictures
choices

approximate!,
100

-.
2) express 14

2l) wants
and

21
1 needs



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral

to the
Grant Ambulatory Disability

.

Present
Communication
Skills Goals

Symbol

System

Symbol Level
in Approximate

Years and
Months and/or
Grade Level

#75 M 16 no cerebral

palsy
yes/no responses,
gestures, head-
pointer with

communication
boards

) partici-

pant in

group
discus-
sions

pictures 8-3

//

2) express
feelings

3) ask

.

ques-
tions

#79 M :2 yes mild cerebral
palsy

verbal yes/no
typewriter, com-
munication board,
gestures

1) partici-
pate in
group
discus-
sions

2) ask

spelling 3rd grade
reading a) 1st grade

level
b) higher fo

function
terms

ques-
tions

3) express
feelings

#84 F

2 2

11 no cerebral
palsy

pointing with
communication
board, typing,
yes/no responses,
gestures

1) full
range
communi-
cation

2) portable
3) indepen7

dente

spelling 2nd grade
reading a) 1st grade

level

b) higher fo
function
terms

2 3 c:



Table 1

Profiles of Sabjects Who P4A.ticipated in the Project

Subject Sex

Age in
Years at
Time of

Referral
to the
Grant Ambulatory Disability

Present
Communication
Skills Goals

Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#85 s. 10 yes progressive
rietachromatic

leukcdystro-
phy; deafness

vocalizes, signs,
gestures

1) communi-
cation
system
for use

with

words
spelling

2nd grade
2nd grade

stran-
gers

2) communi- .

Pation
system
for use
in case
his con-.

dition
deteri-
orates

#86 F 5 no hydroencephal

itis, core-
bral palsy

vote' sing, touch.
ing, facial .x-
pressions

1) develop
yes/no

2) express
fealingS

photo-
graph,

Orelanguage

#87 M 12 no cerebral
palsy

50% intelligible
speech, typewrite
headpointer

mainstream.

ing

words
spelling

12-1

#88 M 7 yes cerebral
palsy

yes/no response develop
expressive
language
needs

pictures 3-0

941

.
f,' .

25



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant Ambulatory Disability

Present

Communication

Skills Goals
Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#91 F 13 no cerebral
eelsy

yes/no response express
needs

picture 3-0

#95 M 6 yes developmen-
tally delayed
possibly au-

screaming, heed
banging

express

needs

picture not testable

#101 M 16 no
tistic
cerebral
palsy

yes/no, communica-
tion board, Dufco

I) indepan

dente
picture 7-8

Matrix 2) academi
communi
cation

#120 F IC yes mild cerebral gestures, some 1) indepen picture- 4-0

,

palsy,

hearing loss
speech and sign-
ing, some typing
and writing,
communication
board

dent
communi
cation

2) portabl
communi
cation

words 1-2 grade

3) communi

cation
with
people
who can
not rea.

4) express
ideas

C4



Table I

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral

to the

Grant Ambulatory Disability

Present
Communication
Skills Goals

Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#126 M 12 no anoxia-post
surgery
motor disabil
ity/dysfunc-

tion

expression, eye
movement, head
movement

1) indepen-

dent
communi-
cation

2) gain

pictures reported at

about age
level

atten-
tion

3) portable
communi-
cation

4) express
needs

#129 M 13 no cerebral
palsy

speech for yes/ncy

communication
board

1) express
needs

2) initiate

pictures no basal
established
on PPVT

communi-
cation

#132 F 15 yes cerebral
palsy, retar-
dation

gestures, some
speech, communi-
cation board

1) express
needs
and
feelings

pictures 2-1

2) communi-
ca te

with
those
who do
not sign 29

3) initiate
communi-
cotieR 1 .



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of

Referral
to the

Grant Ambulatory Disability

Present
Communication

Skills Goals

Symbol

System

Symbol Level
in Approximate

Years and
Months and/or
Grade Level

#135 M 21 no cerebral
palsy

speech, typing 1) system
to

augment
writing/
typing

spelling
reading

10th grade
lith grade

2) Comple-
tion and
editing
of home-
work

3) Indepen-
dent ac-
cess to
system

#138 M 18 No cerebral
palsy

facial expression
eye movement

1) consis-

tent
yes/no

pictures no basal
established

2) make
choices

3) express
needs

#143 M 14 yes cerebral facial expression 1) portably reading 5th grade

30

palsy few signs, some
speech, communica
tion board, typin.
writing

communi-
cation

2) continu-
ous/in-
depen-
dent ac-

spelling 4th grade

. . :.1

31
(cont.)



Table I.

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant Ambulatory Disability

Present
Communication

Skills Goals

Symbol

System

S ymbol Level

in Approximate
Years and
Months and/or
Grade Level

#143
(cont.)

#146 M

32

13 Yes Downe's Syn-
drone

pointing, some
speech, signing

cess to
system

3) =mm
cation
faster

than
present
system

4) communi

cate
with
people

who can
not rea.

1) system
to

communi

cate
with
people
who do
not sig

2) incepen
dent ac
cess to
system

3) portabl
communi

cation

.

picture-

.

2-5

33
-.

.
co



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant Ambulatory Disability

Present

Communication
Skills Goals

Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

----

#148

#149

#152

F

M

M

3 i

19

20

17

no

yes

no

cerebral
palsy

anoxia due
to illness

cerebral
palsy

signing

some speech,
pointing, gestures
facial expression

speech, some pic-
ture cards

1) combine
two or

more
symbols

2) Communi-
cation
system
for

conver-
sation

1) communi-
cation
system
for

conver-
sation

2) indepen-
dent
access
to

system

1) communi-
cation
system
to aug-
ment
speech

pictures
with
words

pictures

pictures
with
words

2 -5

2-11

3-3

,

,
.30

VD



Table 1

Profiles of Subjects Who Participated in the Project

Subject Sex

Age in
Years at
Time of
Referral
to the
Grant Ambulatory Disability

Present
Communication
Skills Goals

Symbol

System

Symbol Level
in Approximate
Years and
Months and/or
Grade Level

#158 M 16 yes cerebral
palsy, sei-
zures

pointing, some
speech

1) one-to-
one con
versa-
tion

picture! 4-3

2) communi.
cation
with
stran-
gers

3) indepen-
dent ac,
cess to
system

4) portable
communi
cation

#159 F 11 no cerebral
palsy

facial expression
eye movement

I) be able
to make
definite

choices

pictures unknown due to
physical limi-
tations

2) reliable
yes-no
response

#160

A

M 6 no cerebral
palsy

facial expression
some signing

1) communi-
cation
system

2) system
which
provide!
rellapi4

picture! pre-language

o1.4

37.
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Table 1 (continued . . .)

Profiles of Subjects Who Participated in the Project

Subject
Interface

Site

#12 head

#46 right and
left hand

#47

#48 unlimited

#49 head

#50 head

#52 left hand

#55 left hand

Interface
Placement

Recommended
Solution

Evaluation Procedure in Which Subject
Was Included

Efficacy of
Assessment

Flow

Device-Subject .

Characteristics
Match

Perceived
Efficacy
of Systems

helmet

front hori-
zontal with-
in 12"

front hori-
zontal

helmet

helmet

within 12"
left/front

front hori-
zontal with-
in i2"

laptray, picture/
word board, light
beam indicator

continue school
program

cause-effect
training with toy
dog

miniboards with
photographs

known pictures
Blissymbols

communication boar
with pictures,
light beam indica-
tor
communication
board with pic-
tures, light beam
indicator

miniboard with
pictures and words

miniboard with
pictures

X

X

X

X

X

X

X

X

X

X

X

X

X



Table 1 (con ued . .

Profiles of Subjects Who Participated in the Project

Interface Interface
Placement

17------

Subject I Site

N56

#57

N59

#60

#61

#67

#68

#71

#72

#74

4"

head and
chin

left hand

head

right fin-
ger

left finger

unlimited

head

left hand

left hand

ht ad

I

Recommended
Solution

Evaluation Procedure in Which Subject
Was Included

Efficacy of
Assessment

Flow

Device-Subject
Characteristics

Match

Perceived
Efficacy
of Systems

sides and

under chin

at midline
9" in front

12" in front

not limited

front hori-

zontal

unlimited

front hori-
zontal

not limited

front 1 lri-

zontal

front

TRS-80 microcom-
puter system-Bliss
input and alpha-
numeric output

miniboards with
pictures, Blissym-

bols with words
laptray, miniboard
light beam indica-
tor

light/tone box

miniboard with
pictures

continue school
program

Apple microcom-
puter system

miniboards with
pictures

miniboards with
pictures

miniboards with
pictures

X

X

X

X
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Tabte 1-----(con err . .---:}'

Profiles of Subjects Who Participated.in the Project

Subject
Interface

Site

Interface

Placement
Recommended
Solution

Evaluation Procedure in Which Subject
Was Included

Efficacy of
Assessment

Flow

Device-Subject
Characteristics

Match

Perceived
Efficacy
of Systems

#75 head front light beam indica-
for with present
communication
boards

X X X

#79 both hands no limit revise present

communication
bookolphanumeric

X X X

#84 right hand front Apple microcom-
pater system

X X X .

#85 left hand front, hori-

zontal, dos
to body due
to visual
problems

situation specific

miniboards-even-
tually a communi-
cation book

X X

#86 right hand front peppy puppy for
skill training

X X

#87 left hand front, hori-
zontal

none X

#88 either hand no limit communication book
with pictures

X X

#91 head helmet light beam indica-
for and m:niboards

X

42
,....43



Table 1 ued . . .)

.

Profiles of Subjects Who Participated in the Project

Subject

#95

#101

#120

#126

#129

#132

#135

Interface

Site

Interface
Placement'

Recommended

Solution

Evaluation Procedure in Which Subject
Was Included

4

right and
left hands

head

left and
right hand

head

left hand

left and
right hand,

prefet-ence

for right

left foot

front, hori-
zontal within
22"

front

front hori-
zontal

switch or
switches

mounted at
side of head

-OR-

helmet

front hori-

zontal within
12" to 16"

front, hori-

zontal within
19"

front, hori-

zontal

none

communication board
with picturei

handivoice MC110

training on Zygo 16
using tread switche

-OR-
LBI

situation specific

miniboards

situation specific
miniboards-motiva-
tion program

Apple II microcom-

puter

Efficacy of Device-Subject
Assessment Characteristics

Flow Match

Perceived
Efficacy
of Systems

X

X

X

X

X

X

X

X



Table I- Itontinued

Profiles of Subjects Who Participated in the Project

Subject
Interface

Site
Interface

Placement
Recommended
Solution

Evaluation Procedure in Which Subject
Was Included

Efficacy of
Assessment

Flow

Device-Subject
Characteristics

Match

Perceived
Efficacy
of Systems

__--

#138 head switch mounte
behind head

-DR-

helmet

tread or leaf swit-
ches to activate
light/tone box and
to train on Zygo
at school

X

-OR-
LBI with miniboards

#143 right hand front, hori-

zontal within
22"

handivoice HCIIO
-0R-

sharp memowriter

X

#146 right and

left hand
front, hori-

zontal within
22"

communication book
-0R-

situation specific
miniboards,
motivation program

X XA X

#148 right hand not limited situation specific
miniboards,
motivation program

#149 lefc and
right hand

front, hori-
zontal within
22"

communication book
-OR-

situation specific
miniboards,

motivation program

X X X

#152 left and front, hori- training with Zygo
right hand zontal within tread switch and ro

with left
preferred

163" or at
left arm of
wheelchair

situation specific
miniboards

,

47 1.n
.
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Table 1 (continued . . .)

Profiles of Subjects Who Participated in the Project

Subject

#158

#159

11 60

Interface
Site

Interface

Placement
Recommended
Solution

Evaluation Procedure in Which Subject
Was included

Efficacy of
Assessment

Flow

Device-Subject
Characteristics

Match

Perceived
Efficacy
of Systems

right hand

right hand

left hand

front, hori-

zontal within
22"

to the right
of midline

to the left
of the mid-
line, within
6"

communication book
-OR-

situation specific
miniboards

switch training
followed by further
assessment

training on Zygo
with leaf switch,
training for item
identification

X

49
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Abstract

1.

Methodologies and philosophy pertaining to the initial

assessment of non-oral individuals are presented and specific

questions and forms are described as a basis for the deve1010-

vent of an assessment tool. The rationale for selecting cer-

tain items and proc. lures is discussed.
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2.

Introduction

People seek evaluations for augmentative communication

systems for various reasons. Some individuals have no method of

ocenuication. This creates frustration or the family, care

providers and the individual. More commonly the individual

for whom help is sought has some Node of comumication, but It

is unsatisfactory. The individual may only be able bo respond

with yes-no answers bo questions. Frustration may be frequent

if the appropriate questions are not asked and the non-oral

person may simply give up or become passive as a result. It

is sometimes easier bo say yes to something the speaker mentions

than to continue to try to communicate when rw 'one seems to

understand. Speed of communication is another frequent problem.

In order bo improve speed, a new system alternative

communication strategies may be required. Sometirwes face to

face coemunicatinr is possible but problems arise when the

communicator needs to use the telephone or speak to a large

group. When we think of communication, we usually think of oral

communication, but some L.rms of communication require writing,

printing or computations. The non-oral individual may have

physical problems which also interfere with writing thus

creating a need for graphic representation of some kind. These

kintic of needs and frustrations may lead the non-oral individual

to seek assistance.
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General Procedures

The material and format used for an initial assessment and

subsequent assessments may vary tut usually gather similar in-

formation. Some other authors who present assessment approaches

include Harris and Vanderheiden (no date), Perry et al.(1979),

Montgomery (1980), McDonald (1980), and Silverman (1980).

The first step in most assessments is to gather informa-

tion. Initial information gathering may be achieved in one of a

number of ways. Some testers prefer ba send forms to the client

and significant others (significant others are those who

interact with and spend appreciable amounts of time with the

client) to be filled out and returned before they see the

client. Scae even request a video-tape of the client. These

procedures are particularly useful when the client may live some

distance from the center and the evaluation may need to be done

in are session or on two oonsutive days.

Some testers like to gather information from other sources

regarding the client's abilities before they see the clients

while others prefer to wait until the client is seen and to only

select and ask for information regarding areas they still need

to know more about. Vie tend to use the latter approach since

the former sometimes produces files full of information which

are of little practical use.

Some testers prefer to do their awn testing. Even if a

test has been administered by someone before, they repeat it.

At our Center we prefer to use other people's scores for recent

testing, when appropriate, since this decreases the time need.d

3.



4.

to test clients who may have limited attention and energy.

In our procedures, the initial testing contact is often

partially or completely done in an interview for at. This

serves two very useftl purposes. It allows the interviewer to

gather necessary demographic information about the client while

offering an opportunity to establish some rapport. This is also

a good time to explain the type aid' purpose of testing that is

to be done. We have found it to be worthwile to take the time

to explain to all of our clients what ue are doing and why we

are doing it. The complexity of the explanation is adjusted to

the perceived ability of the client to understand. We have

bound that this iesults in excellent cooperation a the part of

the client, as well as a reduction in his/her level of anxiety.

The assessment procedures described here are what we call

an initial assessment. In rare instances, this is adequate to

make a recommendation. In most cases it is an initial step and

more extensive assessment procedures are required. The time

needed to complete the entire initial assessment is usually

about one to two hours. This depends to a large extent cn how

much information the participants provide and how quickly the

client can respond to requests to do certain tasks.

Initial Assessment Procedures

The initial assessment consists of three parts: a general

interview, a communication interview and a testing section which

involves requiring the client to do certain tasks. The general

interview is divided into four major sections: reasons for

referral, functional physi "al abilities, educational and social
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5.

experiences, and the person's ability to indicate. The

communication interview has five major sections: past and

present coununication systeas, current ccamunication system

description, symbol system, the method of selection and types of

messages which may be produced by the system, and attention and

motivation. The client bests contain four major sections:

motor abilities; location, type and size of symbol system;

observation of use of present communication system

observations by the tester.

General Interview

general

The first portion cf the assessment involves an interview

with the client and/or significant others. The initial part of

the interview concerns the reason for referral. Since the

client may also have other things for which he/she is seeking

assistance, the reasons for referral are prioritized. This

gives the tester an idea of the importance of each ibem to the

the client and significant others. The second section deals

with how familiar the client and significant others are with

/ices and if they already have a preference. Knowing this can

prevent misunderstandings. 'Asher in the assessment a simple

demonstration of the item preferred by the client may show the

client just how appropriate the item is or is not.

The next item discussed in the initial assessment is func-

tional physical abilities. The nature of the person's

disability is discussed in terms of whether it is a stable or

changing problem. Questions are asked regarding the person's

contact with the surroundings and their distractability. This

5 fi



6.

is important information in terms of future testing and in terms

of what types of systems may work for the individual. If the

person is easily distracted, any superfluous visual or auditory

signals should be avoided on a device. Very important questions

are those involving the parts of the body over which the person

has the best control. These body sites may be used to directly

select items for communication or ta control a switch or

switches which may be used to make selections (Cook and

Barker, 1982).

Medical information regarding medication, seizures,

choking, and surgical procedures are all useful. Medication

may influence changes in the person's behavior. Seizures or

choking may preclude the use of sane devices or switches to

control devices since they may create safety hazards. Surgical

procedures may effect changes such as increasing or decreasing

range of motion or accuracy of movement of various parts of the

body. This can seliously influence the selection of a site to

be used to make communication selections. Knowledge about past

CT present therapy can be very helpful. This may define the ex-

pected progress or regression in physical abilities, as well as

defining situations in which communication is needed. If the

person spends time in therapy, vocabulary needed to communicate

in that situation will nLx1 to be considered. A question re-

garding reflexive behaviors is included since severe startle or

atonic neck reflexes may interfere with or preclude the use o:

certain types of devices.

The next section allows the tester to acquire information
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about devices which were previously used, are presently used or

will be used in the future. 'Information about the person's

adjustments to previous devices can add very useful information

regarding the probability of success for a new device. The use

of a large number of devices at one time may lead to a "gadget

tolerance" problem. The consideration of boo a wheelchair,

braces, or other devices may add to cc detract from the ability

to use a oommunication system is important. Frequently other

devices are attached to wheelchairs or must a000mmodate the

wheelchair. For this reason, additional information is acquired

about the wheelchair (if the person presently uses a wheel-

chair.)

The following section concerns perception and memory

(Table 1). It is essential that z tester be aware of sensory

acuity and memory problems whenever possible. These can

influence test results, device selection and success of device

use. The questions presented cover topics from low level

awareness skills to higher level acuity and perceptual abilities

in touch, vision and hearing. The respondents are also asked if

any known memory problems exist. The answers to these questions

may alert the tester to modifications which may be necessary in

selecting assessment materials and procedures.

In the third major section of the initial interview, educa-

tional and social experiences are discussed. Questions are

asked concerning the length of time the person has been in

school and the kinds of educational and social experiences the

person has had. A question is also asked about significant
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others in the environment and any possible physical, sensory or

cognitive problems which might prevent communication on the

part of the receivers. Due to the nature of communication, it

is important to know quite a bit about the receiver as well as

the sender. Specific questions are also asked about school

goals and objectives such as those stated in an Ind4vidual

Educational Plan (/EP). If there are goals in other areas,

questions about these are asked in order to gain a better

overall picture of the person's needs and goals.

The last question in this portion of the assessment con-

cern the person's ability to indicate. If the person to be

tested has a reliable response then the interview continues to

the Communication Interview. If the person caanot respond, a

prelanguage interview and observation is recommended.

The major results of this portico of the assessment are em-

phasized on the form by boxing in answers to questions concern-

ing the best control site; presently used interfaces; special

items of rote - regarding sensory acuity, perception and memory;

and the next step to be taken-a communication or prelanguage

interview.

Communication Interview

The first major section on the communication interview is a

table which defines communication systems used in the past, pre-

sently used, or being trained for use {Table 2). There is an

attempt to go from earliest and most basic systems to more

powerful systems by beginning with facial expression and

continuing to typing, writing, and so on.
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The second major section is a description of the current

communication system (Table 3). The system is defined in terms

of its input symbols (what the user sees or hears), selection

method output node (transient cc long term, auditory or visual)

and symbol systens (what the receiver sees or hears). The size

and number of symbols are specified. The array is described

according to its location, whether a coding system is used and

the physical size of the items to be selected. If switches are

used, the type, number and location are described. The type of

output is defined in terms of whether it is auditory or visual.

Auditory output is described as transient (synthesized or

recorded speech presented immediately when selected) or items

stored in memory to be recalled and spoken at a later time.

Visual output is described as transient, (momentarily pre-

sented or indicated by a cursor) or long term, (pictures,

letters, or words which are printed cc which are called up from

memory in a device.)

The symbol system is discussed in the next major section of

the interview. This section requests information about the

person's language abilities. The partitallar skills of interest

are number and letter reoogniticn, reading skills, spelling

skills, vocabulary abilities (including picture or symbol recog-

nition and use), grammar abilities, and punctuation skills.

Information about things such as grade level of reading or

spelling are riot the only types of information needed. The

person may not have high level skills in general, but may

function well with survival words that they have learned. If
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the person can spell phonetically rather than using dictionary

spellings, this may be adequate for the environments in which

he/she tmiunicates. Questions concerning length of normal

utterances and structure are useful. The tester then knows

whether to expect telegraphic or full sentences. The types of

sentences produced such as questions, commands and SD on are

also important. This all provides useful information regarding

the complexity of the symbol system and the grammatical

structure the person will need in order to oomnunicate.

The next section (Table 4) gathers information about what

level the content of the person's messages has reached and the

methods used to convey the messages. This content starts with

basic ideas such as attracting attention and expressing emotions

and continues to complex communication content such as relating

past and future events. If the client can produce these types

of communication, the responder is asked bo describe how each of

these is done. These questions provide additional information

to that already gathered about the methods of communication and

a better understanding of the camunication content, level of

abstraction and complexity.

Questions regarding attention and motivation are asked

next. These provide information bo the tester regarding what

kinds of things the client attends bo best and for how long.

This may prove very useful in planning and administering tests.

Communication goals are the last topic in this section.

As mentioned earlier, it is very important to clearly define the

goals of the client and significant others. A failure to do
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this may lead to the solution of the wrong problem and produce

misunderstandings, added expense, wasted time and frustration

for everyone.

Testing

The final portion of the initial evaluation is the client

test section. All of the previous material described here in-

volved interviewing for information gathering. This portion re-

quires the client to participate in activities to verify and

more carefully define the physical, sensory, and language capa-

bilities of the client. The first section pertains to physical

and sensory abilities. The first task, shown in Figure 1,

requires that the client attempt ho do eight grasp tasks with

each band. The purpose is to define the individual's hand

function which may be incorporated in directly selecting items

or using switches to select from an array.

The second task involves arm and hand-range. This involves

placing a 28 by 22 inch sheet of cardboard in front of the

client with nine evenly spaced three inch squares drawn in black

ink. The cardboard is centered in relation to the person's body

and the person is asked to touch each square and then the

corners of each square in sequence from upper left to upper

right, to lower right and lower left. The person uses first one

hand to do the task and then the other. that areas can be

reached most easily and accurately, which hand is best, and

whether the person is rapid and accurate during tracking when

getting to the square, selection, and pointing to the corners of

the square are noted.
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Additional movements of the arm and hand are tested next

as shown in Table 5. The client is given something to hold,

such as a cup cc toy and asked or shown how to lift it about six

inches, rotate it as if to pour, rotate it in the opposite

d ,:ection, turn it upright again, move six inches to the left,

six inches to the right and pull it back as closely to the body

as possible. If it appears that the client does not have

adequate arm and hand movement to directly select or accurately

use a switch or switches, the use of other body parts is tested.

::,e person is asked to move each knee to the left and right,

open and close the jaw, blow and sip, and produce a sound or a

variety of sounds. These all offer possibilities for control-

ling switches since there are switches that may be controlled

by mechanical movements (knee or jaw action) pressure differ-

erences (puff or sip switches) or be activated by voice.

Other sites which are considered in some detail are foot

and head use. Root range and accuracy is measured by a method

similar to that used for the hands. A sheet of cardboard 22 by

18 inches is placed under one foot with the heel resting at the

midline of the back edge. The sheet contains nine evenly spaced

one inch squares drawn in black ink. The person is asked to

point with the large boe, or any other part of the foot that

he/she can control, to each square. The cardboard is then moved

to the other foot. Again the time to get to the square is

evaluated as well as the accuracy of selection.

The head is the last body site evaluated (Table 6). The

person is asked to move his/her head horizontally, vertically
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and to tilt it. The movement is then evaluated in terms of no

movement, partial movement, or full movement equivalent bo that

of an able bodied person. Questions are asked about past and

present use of headpointers, reflexive head movements which may

interfere with voluntary movement, and any head restraints used

to maintain posture. The last series of questions provides

important information regarding the success of any head

activated system. If a headpointer was used at one time and is

no lcoger used, this may provide important information about

ability or preference related bo head use. Head restraints

may prevent the use of the head or may be something which needs

to be modified or changed if the head is the only or preferable

site for activating a system.

The second major section of the initial assessment testing

relates to symbol location, type and size. The first part

relates to symbol Location. That is, whexe the symbols may be

placed and still be in view or within the visual field of the

client. A rough test of peripheral vision is given by having

the client low( at a finger or pencil held directly in front of

him/her. Scrreone then moves a finger from behind the person's

head to one side about 12 inched from the ear and gradually

moves it forward in an arc until the client indicates that

he/she sees the finger by looking at it, nodding or using some

other agreed upon signal. The other side is then tested. The

points of response are Indicated in terns of approximate

degrees. Next the person is asked to track a moving object held

at the level of the eyes and moved horizontally. Then the
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person is asked bo track the object vertically as it is moved

from the level of the rose up and then dow:s. This provides

useful information regarding where items may be placed bo be

seen well, and whether the person can visually track, a skill

which is needed for any scanning array.

The optimum symbol size and type is evaluated next. The

type and size of symbol selected bo begin with is determined

from the interview. The iterations of larger or smaller symbols

are tested until the smallest possible size which can be seen

well and produce accurate selections is determined.

Two items are presented at a time to a client. The items

are of a selected size and symbol type. The client looks at,

points bo or selects in whatever way is most convenient, the

item named. Three trials of two items each are presented each

time the size or type of symbol is changed until the person can-

not see items any smaller cc understand items at any higher

level or until typewriter print size and the use of words is

reached since these are the smallest and highest level tested.

The systems tested range from real items bo photographs, line

drawings, Blissymbols, letters and words. The size of the items

vary from approximately three or four inches for real items and

large letters bo one inch line drawings and letters and then

smaller words and letters dawn bo the size of typewritten items.

Small size is desirable because it allows more items in a

given array which usually allows for more rapid communicaction

due to a number of reasons: another page does not have to be

selected for additional items, frequently used words or phraccs
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be available on one page in addition to an alphabet and so on.

Optimum symbol type might be described as the tictst powerful

system that the sender and receivers understand. Power is a

concept developed by Meyers (Meyers and Coleman, 1982). The

more powerful a system is, the better a competent user can label

events, name abstract concepts, express relationships, distin-

guish meanings and so on.

The last section of the assessment is an observation of the

use of the present communicatice system. If the person has a

system or systems, he/she is asked to show the tester three

items in each system on request. The request and responses are

recorded. The client is then asked, "What would you show me if

?" and the blank is filled in appropriately according to

the vocabulary presently in the person's system. Again three

items are selected and the request and responses recorded. If

the person 'dbes not have a system but floes have a method to

indicate, an 8 1/2 inch piece of cardboard containing pictures

of six =m on items is placed in front of the subject and the

above described procedures are conducted. This gives the tester

an idea of the person's present level of functioning.

The last section of the assessment is a check sheet which

the tester is to complete regarding any behaviors on the part of

the client or significant others which may be distracting or in-

terfere with oawunicaticn (Table 7). The items on the check

sheet pertain to things such as age appropriate behavior,

positioning, eye contact, awareness of appropriate personal

distance, hygiene and others. These items are more matters of
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personal interaction, proxemics and similar realms than a direct

function of the symbol system, body part used to interact with a

ocanunication system or other information directly relating to

the selection and use of a communication system. This does not

imply, however, that these are 'ess lei:octant. We aave all had

the experience of not hearing what someone said because we were

very distracted by the persons appearance, mannerisms or other

features.

Outcomes

The results of the initial assessment may produce one of at

least four possible outcomes:

(1) A recommendation for a ccnaunication system or device

may seem to be inappropriate because the person has inarizquate

language, cognitive or dhysical skills. This usually results in

a reconnendation for training. It may also require additional

assessment to determine the level at which training should begin

and the particular targets to be addressed. The training

program may then be directed toward the development of skills

needed for use of a system or device.

(4) A referral may be the most appropriate outcome of some

initial assessments. It may appear that the problems inhibiting

communication ca "..est be handled by another agency or that

additional evaluation of sensory skills cc speech development

should be done by appropriate professionals befote proceeding.

(3) In smile cases the result of an initial assessment may

be the conclusion tnat th client's. ezent system cannot Lee Lm

67



17.

proved upon. The presently used system may have features which

make it the most economical' fastest or most accurate system for

that person. A new system night offer little or no improvement

which could justify the expenditure of time and money to acquire

it.

(4) The initial assessment may not provide enough infor-

mation bo make one of the above decisions or may often indicate

that a system or device is needed but that the user's skills

need to be more carefully defined in order to specify the

characteristics of the system or device. This would then

involve extensive assessment in one or all of the following

areas: cognitive /language (Meyers and Coleman, 1982) interface

(Cook and Baker, 1982) and matching device characteristics

(Co* and Preszler, 1982).

Philosophy

Establishing Goals

The procedures described here are based on a set of theor-

etical principles. The first is that it is important to define

the client's and his/her significant others' goals so that the

7Ippro1riate problem is being studied and addressed. (Cook and

Preszler, 1982).

The goals for a client are frequently described in rather

broad, general terms, such as enhance educational access or im-

prove communication. A number of serious problems may arise if

these are not more clearly defined. No device or even a number

of devices can completely solve the educational or communication

problems of a client. Since this is true, significant others

cCS
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may be disappointed and undermine any possible success with a

system when it is seen as not being a "cure all." Since a

system or systems can only address a part of the problem, the

professional may see the solution of one aspect of the problem

as the major goal and attempt to solve it while one or mare of

the significant others may perceive something else as most

important. Careful definition and mutual understanding about

the goals and realities of meeting these goals can prevent

problems at later steps in the process.

Determining Skills

The type of information gathered during an assessment will

certainly be influenced by the philosophy and training of the

testers. When thing an assessment, one of -a number of

approaches may be used. The tmo most common ones are norm and

criterion referencing.

Mehrens and Lehmann (1978, p. 49) define these in the fol-

lowing way.

If we interpret a score of an individual by
comparing that score kith those of other
individuals (called a norm group) this
would be norm referenciug. If we interpret
a person's performance by comparing it with
some specified behavioral criterion of pro-
ficiency, thiQ would be criterion referencing.

They go cal to discuss criterion referencing as items keyed

to a set of behavioral objectives. We find this to be most

helpful in our assessment of non oral clients. If we can set

certain behavioral objectives, we may evaluate the success cf

our recommendations in these terms. This way mean the differ-

ence between realistic or even possible goals and impossibe
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goals which might be drawn from norm referenced behavior.

Determining Skills

The client has to have certain skills which can be used to

accomplish tasks and goals. TooAeopently the clients disa-

bilities are emphasized. Whole pages of reports may be devoted

to that the client cannot do. What is more important is what

the client can do. It is these skills which can be used to

build other skills, control devices and develop capabilities.

It is important rot only to note that the client can do but how

reliably it can be done. A reliable response is a necessity for

controlling a system. If no reliable response can be identi-

fied, they tLtining may be needed to develop a response which

An be made but is not yet relible. The determination of a re-
4*

liable response usually involves an evaluation of the clients

physical abilities and in some cases the ability to interact

with switches which can activate systems of various types. Once

a reliable response is established, other abilities such as

those in sensory, cognitive and language activities may be

evaluated. Even in criterion testing, it is very "reactant that

the tester keep in mind and convey to the client that failure to

reet criterion is not failure on the part of the client but

simply an indication that systems with those criteria are not

the best for the client. In other words, if the client has

certain skills and not others, the person meets certain criteria

and not others. The professional then needs to find systems or

devices which require the skills the client has.

A solution to the client's problem involves using the
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client abilities and working them into a training scheme or em-

playing them to control a system OE device that performs the

; tasks needed to meet the client's goals.

\ Device Configuration

It is important bb remember particularly in cases where the

client may have limited capabilities, that devices may be quite

flexible. The system used to replace a function need not look

or perform in exactly the same way as an able bodied individual

in order to accomplish the desired goal. A wheelchair looks

nothing like the human body, but it can transport someone

through space. The typewriter looks nothing like a hand con-

trolling a pen but it can print letters to communicate. This

concept should be kept in mind so that we can break away from

limitations on a non-functioning or poorly functioning body part

and seek creative solutions to problems.

Obstacles to Testing

Assessing clients is seldom an easy task. In some cases

the professional or professionals who are doing the assessment

have not seen the client before a' have had limited contact with

the client. Ev-tn if the tester is familiar with the client, the

task of trying to estimate client abilities and neeen from a

limited set of questions, tasks and observations is a challen-

ging one. In cases dealing with non-oral clients the task

becomes more complex since the client may have little or no

ability to tell you aLout himself or herself.

Planning and organizing assessment steps is very imortant

Needed data must be gathered in a timely fashion. Some clients
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tire or loose interest after a brief period of time. The tester

must take this into consideration and plan the most important

items first, provide rest periods during the assesment or,

whenever possible, plan a series of assessment sessions. When a

series of sessions are used the client's abilities can be

observed over time and the tester can work with the client when

he/she is well rested. Using a series of assessments does

require that material be organized in a rational hierarchy so

that the results can provide maximum information. FOr example,

it would be useless to try to do a language assessment if no re-

liable response has been established.

Whon the assessment must be done in one sersion the tester

is faced with several decisions. Should the tester present com-

plex items early when the client is rested and risk failure

which may discourage the client or should the tester ensure suc-

(-Ls wit.h easier items and risk the client's tiring by the time

the complex iteUS are reached? This problem may be addressed by

beginning with ar. interview and a set of standard tasks. This

provides information which allows the other testing to begin at

a level of complexity which will offer success, but will not

waste time on items far below the client's functional level.

Most professionals have a form or format that they use to

assess individuals Which may include some standardized tests as

well as tester devised tasks and observations. An important

factor in any assessment is that the assessment be individual-

ized to meet the person's needs rather than trying to fit the

person into a standardized set, mode and order of testing items
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which may be convenient for the tester but provide little infor-

mation about the client's abilities.

Physical obstacles are also common with this population.

The person being tested frequently has limited physical range.

Rate and accuracy of tracking with the hand, eyes or other parts

of the body may be slow and/or erratic. Resolution, the

ability to accurately select one item in an array, may also be

poor. This may require several attempts with larger and larger

target areas before the client is successful. Although non-oral

individuals may be difficult to assess very few are untestable

as was once believed.

Protessio is Involved

Assessing the skills of non -oral individuals frequently in-

volves the expertise of a number of professionals because often

the person has multiple disabilities. A list of professionals

involved might include the following: teacher, physical

therapist, occupational therapist, speech and language

pathologist, physician, biomedical engineer, psychologist and

social worker. Depending on other disabilities, professionals

such as an audiologist, otologist, dentist, prosthodontist, or-

thotist, prosthotist, orthopedic surgeon and so on might be in-

volved.

The teaches provides information about educational objec-

tives and information about client abilities based on almost

daily observations. The physical therapist provides information

about physical abilities and limitations. The occupational

therapist provides information about self help and daily living

73



23.

skills. The speech and language pathdlogist provides informa-

tion about speech, wanner and overall communication skills.

The physician may relate the cliiit's medical history and

preseu physical condition. The biomedical engineer may

describe possibilities for assistive systems ,in terms of mechan-

ical and electrical devices. The psychologist provides informa-

tion about the client's cognitive abii ties and psycho-social

development. The social worker provides consultation and

support for organizing and directing the families financial and

emotional resources.

When this large a group of professionals is involved,

careful planning and management is absolutely necessary. A

parent, spouse, friend of the client or one of the profes-

sionals be willing to spend the time and energy needed to

coordinate the assessment, implementation, training aad funding

of programs and devices. Without this coordination there will

be little or no pro5rns made. With good coordination a suc-

cussful solution which is rewarding to everyone involved may

frequently be the result.

74



24.

Suntory and Conclusions

One approach to an intial assessment for non-oral indivi-

duals is presented here. We would like to emphasize that the

individual items or warding of items is not the important as-

pect of such an assessment. The general information gathered

and the philosophy behind the gathering and use of this infor-

mation about physical, sensory, cognitive, and language skills

are important. A careful definition of the goals and a descrip-

tion of abilities in uehavioral terms can lead to better assess-

ment of the individual, implementation and evaluation of a

system.
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Table 1. Perception/Memory Abilities Evaluated

I.a. Is the person aware of hi3 /her orientation in space? For example, can the
person "mirror" other movements by moving those parts of his/her body which
can be controlled?

b. Does the person explore his/her environment by touching things within
reach? What does he/she like to touch?

c. Does the person like to be touched, rubbed, patted, etc., or is he/she
hypersensitive? For example, does the person react negatively to being
touched?

:2 a. Are there a'iy known visual problems? yes no

b. Has the person had a recent visual examination?

If so, when? By whom?

c. Results

Field of Vision
Within Normal Limits)

Formal Informal

Assessment Assessment

Yes No Yes No

Evidence of Perceptual Deficits
(Does person see things out of
order, backwards, etc.) Yes No Yes No

Acuity
(Within Normal Limits)

.
Yes No Yes No

d, is it easier for the person to work with items in isolation or small groups
rather than a large array?

*3.a. Are there any known hearing problems? yes no ..,11111.

b. Has the person had a recent audiologic examination?

If so, when? By whom?

c. Results

Formal Informal
Assessment Assessment

Evidence of Perceptual Deficits

(Confusion of simlar words-
cat/hat, etc.) Yes No Yes No

Acuity
(Within Normal Limits) Yes No Yes No =11011

4. Are you .3,4are of any memory problems? If yes, describe.

.-These items were modified from those used by Project TEACH a joint project between
Memphis City Schools and University of Tennessee.
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Table 2. Communication Interview Data Form

Past/Present Communication Systems

Type of
System

Used in
Past

Used Now
Anticipated Use or

Currently Being Trained COMMENTS

facia; expression

eye movement

gestures

pointing

yes/no

signing

speech

communication
board

typing

writing

Others:

SO
I 5 N.)

C10
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Table 3 Current Communication System Description

System

Category Parameters Description Lomments

Input

Symbols

Type

Size

Number

__Example symbols

Configuration
(categories, topic,
grammatical)

Non-Scan
Select

Coding

Array Size

Tarset Size

Array location

Scan

Se ct

Array Size

Array location

Switch number and
function

Switch type

Switch location

_
Coding_

Output
Mode

Transient Auditory

Auditory Memory

__--.

Transient Visual

....

Long-term Visual .
....

Output Type
Symbols

Size 1--
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Table 4. Content and Method

Can the person reliably communicate the following and how does he/she

do so?

Attract Attention

YES NO METHOD

Pai, Anger, Discomfort

i.1

Happiness or Excitement

.1111.1.

Frustration

Hunger or Thirst

Refusal omm.1Mp

Toileting needs

Tiredness or Boredom

Choice Among Item
(i.e. what they
want to eat)

Relating past
events

Relating future
events

Other:

82
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31.
Body Part Movement and Control

For each movement requested place a + (present) or (absent) in the appropriate
column. Note whether required movement can be initiated (l), controlled (C) and
terminated. (T).

Left Right

ARM I C I C I T COMMENTS

Tasks; Tester places object

(cup, toy, etc.) at
person's midline 10"
from their body and
instructs. Reposition
if necessary and note.

- 1;ft 6"

- extend by reaching

- rotate as if to pour
(put object in cup to be poured)

rotate in the opposite
direction

- turn upright again

- move 6' to the left

- move 6" to the right

pull back

If adequate arm and hand movement, omit the following tasks:

KNEE I C. T I C T COMMENTS

move knee to the left

I- move knee to the right

JAW

open

- close

MOUTH

blow through a straw

- sip through a straw

VOICE

produce a sound

- produce a variety of sounds

J



Table 6
Head Control

32.

Measure range of movement in the planes shown. Check the space repre-
senting the persons degree of movement to indicate if they have none,
partial or full range movement.

Directions

Mt.ement plane left right

None Partial Fun None

...---
Partial full Comments

horizontal

up down

vertical

left right

tilt
.-,-...-----r------

r '
-.

.

Is a headpointer used now? If so, describe

If the client has dsed one before, but doesn't now, explain why

Reflexive head movements noted

Restraints to head
movement:

84
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Table 7

Dbservation by Interviewer

Do there appear to be prObiems with any of the following:

Yes No Comments

33.

Age appropriate behaviors

by person

by others to person

B:dv Dynamics

Hygiene

[
i)osiLioning

I

Appearance and use of
hardware

Accompanying vocalizations

Inappropriate touching

person

others

Eye contact

Awareness of appropriate
personal distance

person

..m....

others

fp
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R I

Grasp 0
Release0 0

lateral

Spherical

R I.

Grasp

Release

R I

Grasp 0
Release 0

Palmer

Cylindrical

R I

Grasp 0
Re leasep0

R I

Grasp 0
Release

Press

Sli;

Figure 1. Grasps used to evaluate hand and finger function. The small squares are used to

indicate whether the client can execute the gra,:p and voluntarily release it. A

subjective score (e.g., 1=good, 2 =fair, 3=poor) may be used.
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R I
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Abstr act--------

When Ilisabled individuals consider using assistive devices

for mobility, communication or for controlling their environment

an interface must be identified that will allow the necessary

control. We have developed a theory of and systematic approach

to interface assessment. Three steps are involved in this pro-

cess: control site selection, interface selection and

testing of the interface/ contml site combinations. Several case

studies are presented to illustrate the theory and procedures.

Introduction

A wide variety of electronic devices that aid communication,

environmental control, and manipulation (e.g., page turners and

feeders) are now available. The flexibility of these devices

in terms of methoe.s of user control, together with the wide

variety of motor skills possessed by the disabled users of these

systems, has made it necessary to develop a systematic method

for selecting the most useful control scheme for an individual

disabled person. we present such a method in this paper.

General Structure of_ Communication and Control Systems

Figure 1 is a generalized diagram of a communication or

control system. This figure includes three major comPonents:

the interface, controller and output. The interface is the

portion of the system by which the person interacts with the

device. This may be through direct mechanical contact os in

ac..ivation of a switei or it may be indirect as in the c'se of

a light beam aimed at a target. The interface provides infor-

8.I
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mat ion to the device ond on output IS generated. The output may

be commurication (e.g., transmission of a message via visual dis- 41

play Uf synthesized speech), or control (e.g., powered mobility,

manipulation of a feeder or page turner). The controller serves

as a link between the interface and the output (e.g., a powered

wheelchair control box or the electronic circuits in a

communication aid) .

ke define an input domain and a command domain for systems

of tht' type shown in Figure 1 (Moraso et al., 1979). The command

domain is the set of things that the device can do. In a feeder

the commam.s include such things as "lift spoon", "rotate plate"

etc. In a communication system the commands include "print",

"speak", "edit", "select word", etc. The size of the command

domain is determined in this case by the size of the vocabulary

and the methods available to the user for manipulating it. The

input domain is uefined as the number of independent signals

that the user can provide to the device. For a single switch

the input domain has one signal, either ON or OFF. A switched.

joystick has four signals, UP, nom LEFT, RIGHT. A 1:yloard

(e.g. a typewriter) may produce as many as 80 or more signals,

one for each key including shifted keys.

The size of the input domain is the number of independent

signals that can be derived from the interface by an individual

disabled user. Thus, the size of the input domain varies from

interface to interface and from individual to individual, and

it is one paramet.lr that can by' measured in an assessment

setting. The size of this domain depends on many factors. Two

5 u
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of tLest ate' rang,y an resolution. Range is the area in which

an ;Tway:dual can produce a functional, controlled movement.

Rsc:ution is the smallest possible spacing between two points

that the user can reliably and distinctly select.

Interface Characteristics

In oruer to adequately select a:i interface for an indivi-

6(141 disabled user, we must first define those characteristics

of the interface that facilitate successful operation. These

may he grouped into several categories: spatial characteristics,

activation characteristics, and sensory characteristics. All of

these characteristics must be considered in order to match an

Interface to the necds and abilities of an individual. Spatial

characteristics are the range and resolution required for an

individual to Lse the interface. Activation characteristics

include Loth the force rcquired to activate the interface (if

any) and the specific movements required of the user. Sensory

characteristics are the visual, auditory and somatosensory feed-

back provided by the interface.

Spatial 0:,aracteristics

Range measur_ments define the size of the individual's

"workspd.:e". This parameter provides an indication of the

possible locations for an interface and the maximum spatial

separation lac..4een the extreme portions of the interface (e.g.,

the overall size of a keyboard or switch array). Resolution

determines the humbei of independent signals (the size cf the

input domain) for any interface within the workspace. In

selecting a keyboard, for example, the resolution is the spacing



between the keys. For a single switch, the resolution required

is the overall size of the switch. In this case, we can deter-

mine the "target size' which the person is required to hit. In

selectir3g interfaces it is useful to group them into broad cat-

egories based on required range and iesolution. Table 1 shows

such a grouping. In this Tao-0.e, n is the size of the input do-

main (number of independent signals available from the inter-

face). For a single switch, n=1 (one independent signal) , and

this typically requires only Limited range and gross resolution

for activation. Switch arrays (including joysticks) typically

have 2 to 5 switches (1 < n < 5) mounted in close proximity.

This places a requirement of relatively small range (but larger

than a single .3witch) and moderate resolution (from several cm.

to 10 cm.).k For 5 to 10 independent signals in nose proximity

(5 < n < 10), small numeric keyboards can he used as interfaces.

These keyboards typically have keys ranging in size from 0.5 to

1.5 cm., and they require relatively fine resolution. Range re-

quirements are moderate (less than 15 cm. in both horizontal and

vertical directions). Full alphanumeric (all letters, numbers,

and punctuation) keyboards provide more than 10 independent sig-

nal (n > 10). They usually have 40 to 30 independent signals.

These keyboards fall ihto two basic groups, those requiring

, relatively large range and fine resolution (e.g. an electric

typewiter keyboard) and those requiring small range (less than

15 cm.) and very fine resolution (less than I cm.). The Sharp

klemowriter and the Canon communicator are examples of this latter

type of keyboard.

--.1......._,...31.sal._.si I
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Activation CharacteritAics

Important activation characteristics are force required

foi a given interface and the methods by which it can be

activated. Activation forces vary from zero (for contact

switches and light beam activated switches) to hundreds of

gnus. A more difficult parameter to determine is "type of acti-

vation movement". by this we mean the ways in which a switch .

for example) can he activated by a user. Some switches can be

activated by a finger piss, by a lateral movement of the elbow

or the knee, by jaw extension, etc. Others require a more spe-

cific type of movement. For example, most keyboards require

some sort of pointing ability that is often achieved using the

finger. This pointing function may be provided, when finger use

is not functional, by a stick held in the hand or mounted to a

helmet, but the fIexibiltiy of the. interface is reduced by these

restrictions.

Sensory Characteristics

One of the most important and least discussed aspects of

interfaces is the sensory feed...ack which they provide to the

user. The feedback provided is usually directly proportional

to the activation force required. For example, contact

switches (those responding to electric charcle on the body and

requiring no force) provide no somatosensory (tactile,

kinesthetic and proprioceptive) feedback to the user. They

also have no visual indication of activation other than the

result in terms of control of the devices, and they are silent

(no auditory feedback). Simple tread, rocker or petal switches

go
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employing microswitchen provide iich feedback in terms of

the "feel" of the switch (somatosensory), In audible click

(auditory) and an observable movement of the switch mechanism

(visual). For this reason, these switches are more generally

useLul. Most keyboards provide some som.tosensory feedback, and

many also have keys that click w.en pressed ,auditory feedback).

If an interface is rich in sensory feedback, it will generally

allow enhanced client performance.

Selection of an Interface

Based on the charcteristics of communication and control

systems and interfaces, we have developed a systematic approach

to the assessment of client needs and abilities. The major

goal of this process is to maximize the size of the input domain

(n), given the physical abilities of a specific client. A three

step process is employed: determination of the best anatomic

site, selection of "candidate" interfaces that can be controlled

with that site, and comparative testing of the interface/site

combinations to provide a rank ordering of desireable inter-

faces.

A necessary prerequisite to the procedures described here

is a careful analysis of seating and positioning needs of the

client. Tne interface evaluation described in this section is

based n the assumption that the client is properly positioned

and seated. Trefler et al. (1978) present a general approach

to this problem.

The first step is the determination of appropriate control

We define a control site as an anaLomic site with which



the pt-Am th!mori:Arates purposeful movement (Barker and Cc:A,

19d1). The degree to which a person can carry out this purpose-

0.111 movement is termed the contro.lability of the site Sites

with the greatest controllability are preferred. Thus, the first

step in an interface evaluation is to rank the person's anatomic

site*, in terms of controllability.

Since the interaction between the person and-device in-

volves relatively fine manipulative control for 4iiximum n, we

can di:live a hierarchy of anatomic sites serving this function.

TatIle 2 :shows this hierarchy. The hand and finii*is are favored

because they are typically used for manipulativl tasks. /L the

hand As not controllably, then the use of the Lzad as an

.9terface site is preferred. Using attachments such as light

beams, light deter -'.ors or mechanical pointers (handheld sticks or

held wands) , it is possible to obtain relatively fine resolution

and good range. For some individuals fine control of the frvIt .s

possible. This is less desirable ttan the hand or head because cf

difficulties of interfacing to th!! foot (especially if the toes

west be exposed such as for use of a keybc :d). The une of the

foot also requires constant visual monitoring to insure that

proper selections are made, whore as the hand and head do not.

The use of the arm and/or !.eg is less desireable because they

represent ''naturally" gross movements controlled by large muscle

groups. For this reason they are ranked as the least desireable

for manipulative functions.

In the case of neuromusculaL disability, this hierarchy

must be applied with care, For example, reflexive behaviors

9.;
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may impede controlled movements. Also, in the case of some

disabilities such as cerebral palsy, there is great variation

among clients in terms of the sites that are most easily and

functionally controlled. In clinical settings, however, this

hierarchy has been shown to provide a useful initial screening

in determining a desirable control site for interfacing.

Given a set of possible control sites, preferably rank

ordered as to desirability, we must determine the manner in

which they can be used i.e., which interfaces are usable by

the selected anatomic sites. The selection process involves a

hierarchy of interfaces which follows Table 1. The most

desirable interface is that which has the largest input domain

size (largest n). The size of n can be obtained from measures

of range and resolution of the anatomic site as well as from use

of interfaces. In general, this will not result in a single

choice of an interface. In comparing interfaces with the same

size input domain (e.g. a group of single switches with n=1),

the major criteria is user preference. It is possible to pro-

vide choices, however, based on activation method (force and

movement) and sensory feedback provided. The activation method

is directly related to long-term fatigue and sensory feedback is

directly related Lo speed and accuracy. All cther factors being

equal, we recommend that interfaces which maximize feedback (of

all three types) be chosen. It is also desireable to select

several alternative interfaces for each anatomic site since the

first choice may not function well when connected to the cont-

roller.

96
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Another major concern is the location of the interface

within the workspace. Some interfaces (e.g. single switches)

are more flexible than others in this regard. In order for an

interface to be considered as a viable "candidate" for a given

client, it must be capable of being located in an easily

accessible location. As obvious as it sounds, this principle is

often violated. For example, the examiner testing interfaces

with a client will often hold the interface in his/her hand.

This allows for locations that may not be achievable with a per-

manently mounted interface. There may also be unnoticed compen-

sation for poor client performance, such as slight movements of

the switch to help with activation.

Having determined a set of control sites and corresponding

interfaces, it is necessary to quantitatively compare them

with each other f.n order to determine the "best" interface/

control site combination.

Assessment Methods and Materials

The assessment procedures and materials described in this

section are based on the foregoing general concepts. Each

aspect of the interface characteristics, the hierarchies for

anatomic site, size of input domain and the requirements for

positioning and mounting of the interface are included in these

methods. The forms used for data collection in our assessments

are available for a small fee upon request.

Determination of Controllable Anatomic Sites

The determination of an anatomic site is based on

functional tasks performed by the client. Functional tasks
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are chosen because they are often more meaningful to the client

than purely physical measures such as range of joint motion. We

have also found that it is easier to select interfaces based on

functional measures than to extrapolate from physical parameters

measured in isolator..

Materials. Arm range within the workspace is determined

using a sheet of cardboard on which 9 squares have been drawn.

Figure 2 illustrates this sheet and gives the dimensions that we

have found useful. squares are used rather than dots in order to

allow for a gross determination of resolution at each of the 9

locations Head range is measured using a protractor that is

placed under the chin or beside the head, and the number of

degrees of neck rotation and flexion are recorded.

Basic hand function is observed using the "grasp module*

shown in Figure 3. A total of seven grasps are included, each

of which is related to the control of specific types of

interfaces. The grasps are evaluated using standard objects such

as a small bead (tip)., a dowell (palmer and two finger), a

rubber ball (spherical), a note Card (lateral), a 4 cm. diameter

tube (cylindrical and tee) and a single doorbell-type button

(press). These grasps were modified from those reported by

(Aitken, et al.,1960). Arm, knee and jaw motion is determined by

having the client perform the tasks listed in Tabls 3.

Methods. Arm range is determined by asking the client to

touch each of the corners of each of the squares on the "range

sheet". Both the right and left hand/arm are evaluated. Data

recorded include furthest reach, closest reach and maximum left

98
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and right reach. These numbers, together with..a subjective

determination of the difficulty of the task for the client, give

an indication of the size of the client's useable workspace. An

important consideraton is the relative time spent by the client

in moving from rest positicn to the square (tracking time), and

the time required to move from one corner of the square to

another (select time). A subjective determination of whether

there is a large difference between these two times is also

recorded. If hand/arm movement is not well controlled and

foot/leg movement is, then a similar task is performed using a

smaller range sheet for the foot.

Cross arm movement is evaluated by having the client

perform the tasks outlined in Table 3. If possible, the client

performs these tasks with both the left and right arm. Three

types of movement are evaluated. The examiner indicates whether

the client can initiate, control and terminate each of the

required tasks. Reflexive behaviors that inPerfer with the

tasks are also recorded.

If arm and hand function are not well controlle.:, then the

functional tests of knee and jaw movement ars also performed

(see Table 3). Further testing of neck function (head move-

ment) is also carried out. Neck rotation, flexion and lateral

flexion are evaluated. Data relating to head restraints that

might interfere with switch placement are also recorded. At the

completion of this phase of testing the first,second, and third

most suitable anatomic sites are listed.
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Selection of Appropriate interfaces

For any given anatomic site, the choice of an interface is

determined by several factors. The commercial availability of

interface types is not a limitation with currently available

switches. Therefore we apply the criteria of maximizing the

number of signals avaialable from the interface (maximize n)

and maximizing sensory feedback from the interface. Range and

functional measures from the previous pha.,e of the assessment

are also used in determining an initial selection of interfaces.

Materials. For this phase of the assessment we use

standard keyboards and switches available commercially. We use a

standard electric typewriter (IBM Selectric), and a microcomput-

er (e.g. Apple II or TRS-80) for evaluating performance with

large keyboards. For small numeric keyboards, we have connected

a small keyboard to a single numeric display (Figure 4 ). Sup-

pliers of switches and other evaluation devices are listed in the

Appendix.

Feedback is, as we nave stated, very important. We use

simple lights and tones to provide feedback to the client during

interface testing. For small children switch-operated electric

toys may be used for feedback also. For the large keyboards,

letters appearing on a piece of paper or on a video screen

provide the necessary feedback. We do not use communication or

control systems with the interfaces at this stage of the

assessment because the operational requirements of the device

may he confusing to the user and the results may be misleading.

Methods . We have developed two testing "modules" for eval-
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uating interfaces. One of these is used with the arm or leg and

is referred to as a "limb module", and the other is a "head

module". In either case, the basic criteria of maximizing the

number of independent selections (n) is applied and interfaces

with large n such as keyboards are used first, if such use is

within the capabilities of the client. This is followed by

the use of switched joysticks, single switches and finally

switch arrays (e.g. slot switches). Single switch use preceeds

switch arrray testing because we can make up switch arrays

consisting of switches that were successful when used singly.

For single switch evaluation we first use those that

provide the most feedback and sequentially move to those

requiring less activation force, while providing less feedback.

We have listed one possible ranking of switches based on these

criteria in Table 4. At this stage of the assessment it is also

necessary to determine how the anatomic site will be used to

activate the interface. For keyboards this may include the

addition of a keyguard, the use of a stick or head wand rather

than the finger for pressing the keys, etc. The location of the

keyboard relative to the user's midline is also important in

terms of achieving the "best" performance. For single switches

and joysticks the way in which the anatomic site is used may

vary greatly. For example, joysticks may be controlled with the

hand in a spherical or cylindrical grasp or by pushing the joy-

stick with any surface of the hand or arm. A single switch

activated with the head may use jaw movement, neck flexion,

neck rotation, etc. Hand control of a switch can be via the
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lateral movement of the entire tam, flexion of the fingers,

elbow flexion and extension, etc. These should all be evaluated

prior to deciding on one method. The criteria of using muscles

that normally are used for fine rather than gross movement

whenever possible should be followed. The most reliable method

of evaluating which site is best or which method of using a site

is easiest and most effective is to ask the client. Clients

often have a good Idea of which movements are easist for them.

If hand function is well controlled for either a keyboard

( iatge or small) or single switches or arrays, we do not test

other anatomic sites. If hand function is essentially normal,

we will generally not move beyond keyboard use since individuals

who can use large keyboards can generally use single switches of

almost any type. This generalization should be applied with

caution, however, since there may be cases in which single

switch use does not follow from keybbard use.

The outcome of this phase of the assessment is a set of

anatomic site/interface combinations. The final stage is de-

signed to determine which combination will be the most

effective.

Comparative Testing of Interfaces

Once an anatomic site has been chosen and candidate

interfaces usable by that site have been selected, it is

necessary to mak,a quantitative measures that aliow comparison of

the interface choices for ar given site. We use a process of

competetive interfacing Ouekelman, 1980). In this process

we measure parameters that relate to the overall usefulness

102
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of the interface. Note that this testing takes place after

the client has had an opportunity to become familiar with the

interface in the proceeding step.

Speed of Response

One way of quantifying interface effectiveness is to time

the clent's response in two ways. Tracking time is measured as

the time from the person's rest position to the successful acti-

vation of the interface. Some clients may have a great deal of

difficulty in getting to an interface, but they may be able to

easily ;elect between two switches once they have positioned

their arm (for example) near the switches. For this reason we

also measure selection time, the time required to move between

two interfaces located close together. For example, a client

may be asked to type two or three characters on a keyboard. If

the time to carry out this task is less than two or three times

longer than the time to type one character from a rest position,

then the tracking time is a significant factor, and this must be

taken into account in the final positioning and mounting of the

interface. On the other hand, if the time to select multiple

keys is not significantly greater than the time to select one

key, then either the client his no tracking problems or the

overall performance (tracking and selection times) is poor. Only

observation can distinguish between these two choices. By usin

a format similar to that Shown in Table 5, it is possible to

determine tracking and selection times for various positions of

the keys on a standard keyboard. The testing is set up so that

the client is required to press keys located at the extremes and
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at the center of the keyboard, to press both single keys, and

several keys in a predetermined sequence, and to press keys

located in close proximity to each other. By reviewing the
4,..

times obtained in diffferent locations and with different i

sequences of keys it is possible to separate factors such as /3

keyboard placement, tracking vs. selection time and resolution'

We use a similar approach for the smaller numeric keyboard shown

in Figure 4. The tasks described in Table 5 are used to obtain

the same. information as for the large keyboard. For joystick

use, we time the responses in each of the four directions using

verbal commands to indicate which position is to be selected.

Single switch use is tested by measuring the time to activa-

tion front both a resting position (tracking time) and from a

position with the control site located near the interface

(selection time). Several trials are run with each interface. If

the client has sufficient force available to depress all

switches, then the switches are presented in the order shown in

Table 4. This provides maximum sensory feedback for the

switches chosen. If the client has insufficient force for all
...

switches, then we move down this list until a suitable interrac4

is found.

At each stage it is important to get the client's subjective

feedback regarding the difficulty of the task and his/her

preference for one switch over another. If the client's

range is sufficient, we repeat this task with arrays of switches

made up of those that were most effective (i.e.; faster) when

used singly. The same time measures are taken here with the

1 0,4
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addition of selection times between the individual elements of

the switch array.

Accuracy .of Response

A second quantitative measure is accuracy of response.

This typically involves a determination of the number and type

of errors made by the client during the tasks described in

Table 5. For keyboard use all false entries are noted. A raw

measure of accuracy can be determined from the total number of

errors made. Using these data it is also possible to calculate

corrected rates. The type of errors made can also provide

valuable information. For example, if a client makes erroneous

entries with a keyboard and all the errors are the result of

pressing keys located near the desired key, then the problem is

most likely one of insufficient motor control. To maximize

performance, we use keyguards, poinitng sticks, etc. as

determined from the interface selection step. If, on the other

hand, the errors are random, then the possibility exists that

the client did not understand the task, that the client does not

have sufficient number arl/or letter recognition skills, that

the client has visual perception problems or that the motor task

is totally inappropriate for thlt client. Additional testing can

distinguish between these possibilities.

For single switch testing, poor accuaracy is often related

to possible problems in client positioning, size of the switch,

sensory feedback provided, and locatJon of the switch within the

workspace. We ask the client to turn a switch ON and hold it

ON, and then we ask that they turn it OFF. This provides a crude



.

18

measure of response dnd also determines the client's

ability to mai,itaio a response, a requirement for selection or

movement of a light or cursor in some devices. For switch arrays

and joysticks, response erros may be interpreted in a manner an-

alogous to that used in the keyboard evaluation.

Fatigue

An important aspect of interface operation is that the in-

terface must usually be used continuously to make selections.

the degree to which an interface causes fatigue is thus of great

impcrtance. One measure of this variable is a comparison of

tracking and selection times front the beginning of an aesess-

mtnt session with those at the end of the session. Another is

the subjective evaluation of the amount of effort expended by

the client. Finally, the client's opinion regarding the ease of

use of a given interface and a comparison betweeA different

interfaces provides some measure of the likelyhood that an

interface will be useable on a day-to-day basis.

Iteptatibility

This is a measure of the degree to which performance is

maintained over time. It is, of course, related to speed

accuracy, and fatigue, but it is also a significant variable in

itself. It is necessary to decide what factors are responsible

for lack of repeatibility. In some cases repeatibility can be

improved by changing the position or location of the interface.

In others it can be Improved by substituting an interface that

prcvicos more sensory feedback. One measure of this parameter

IS to compare speed and accuracy data from the the beginning of

IN

.
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an a:isegtment session with those data obtained at the end of the

same set;sion.

Summary

The outcome of these tests, which are performed for each

anatomic site determined to be potentialy useful, is * set of

interfaces that are deemed useful to that client. We recommend,

especially with single switches, that wore than one interface

be specified and that they be rank ordered. We sometimes find

that the "best" interface as determined by this evaluation is

not functional when coupled to a final system. If alternatives

ate available, the likelyhood of finding a functional system for

the client is greatly improved. It is also very important to

document any positioning and mounting hardware used for the

final testing. This will allow for exact replication of the

location upon delivery of a final communication or control

system.

Case Examples

In order to illustrate the principles described in the

preceeding sections, we will discuss several cases based on

over 175 clients with whom we have used these methods.

Case 1

Barbara is a 27 year old female with severe athetoid cere-

bral palsy. Prior to her evaluation, she used her left thumb to

point to a letter board. She drives a powered wheelchair using

a joystick controlled with her left hand.

The optimal control site was identified as her left hand.

With this hand she uses a cylindrical grasp to hold a pencil.
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This grip is most functional with her forearm in a pronated

position. With her left arm/hand, her furthest reach is 40.6 cm

(16 "). The closest reach is 0 (against her body). The left

maximum distance is 50.8 cm (20 "), and right maximum is 15.25

cm (6").

Barbara was evaluated on an electric typewriter with a

keyguard. She was unable to accurately press the keys without

the keyguard. She strikes the keys with a pencil held in her

lett hand, with her forearm at neutral, and her elbow

extended. She prefers to have the typewriter placed at her

left side. In this location, she is fairly accurate but the

rate of selection is slow. There is also a problem with the

pencil catching under the keyguard.

She was next evaluated on an expanded keyboard that is

operated by sliding a magnetic handpiece over the desired entry

and holding that position until a selection is made. She was

able to hold the handpiece with a hook-type grasp with her fore-

arm fully pronated. This position was more stable than that

used with the typewriter. Holding the handpiece continuously on

the surface of the device also added support and increased

control.

On matched tasks using the typewriter and enlarged

keyboard, her response rates were 3.86 sec/entry for the type-

writer and 3.47 sec/entry for the enlarged keyboard. There were

no false entries with either keyboard. The close times were

impressive since Barbara had no exprience with the large

keyboard prior to the evaluation, but she had used an electric

108
I



21

typewriter exterv;tvely. The final. interface recommendation was

the enlarge(' keyboard because of the greater control and reduced

effort necessary to operate it.

Case 2

Mike is a 21 year old male with severe spastic cerebral

palsy. Be has understandable but dysarthric speech, and he uses

his feet to propel a manual wheelchair. He was referred for the

recommendation of a writing system for use in his college

classes. Use of his arms and hands is very limited. He uses

his left large toe for typing, and occassionally uses a head

wand for painting.

Evaluation of hand function showed poor tee, spherical,

two-finger, and press grasps with his right hand. He was unable

to voluntarily release all but the tee grasp. He was unable to

use any grasps with his left hand. Head range was measured as

90 degress rotation left and right, 90 degrees up and 30 degrees

down and 80 degrees left'and 45 degrees right tilt.

Based on this evalaution and his previous use of foot

control, the foot/toe was selected for further testing with the

head as an alternative site. Using a range sheet similar to

that shown in Figure 2, we determined that Mike could reach

objects in an area 8.3 cm (3.25 ") in back of his rest position,

42 cm (16.5 ") to the left and right with his left foot. Using

a typewriter keyboard without a guard, he had no errors and each

selection was completed in less than one second. The small
,..'

ntmeric keyboard (Figure 4) was also used with each selection

completed in less than one second. Two errors were made and
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both were inaoveit3nt pressing of adjacent keys. A switched 4

position joystick was positioned 30 cm in front of his wheel-

chair and he was able to select any one of the four positons in

less than one second. All errors were in the forward direction,

and it was determined that this was due to an obstruction by the

wheelchair leg rest.

Single switches were also used with his left foot. He pre-

ferred the tread switch used either singly or in an array of

three. An array of five tread switches in a slot configuration

caused probiems in reaching the extremes of the array. Less

desireable alternatives were the rocker switch (difficulty in

hitting only one side) and touch (too little feedback).

Because Mike had previously used his head for some tasks,

this site was also investigated. Based on his previous exp-

erience, he did not want to use a head wand for keyboard selec-

tions. He was able to use a joystick with his chin, but he

found that it was more difficult than usirig his foot for the

same task. A rocker switch was tried With jaw_..movement, but

this too was determined to be much more difficult than foot

control. Finally, leaf switches were positioned at each side of

his head. Although he could easily control these he again

preferred uLle of his foot.

The final recommendation was for foot control of an inter-

fa,:e. Interfaces chosen were large keyboard, small keyboard,

joystick and three switch array, in that order.

Case 3

Susan is a 17 year old Tamale with severe spastic cerebral

110
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palsy. She ha:j no speech and uses eye gaze (left = yes, right

n0) for cummunication in a question and answer mode.

She could not accomplish any of the grasps with her right

hand, but all were possible with her left. None of the grasps

were rated as "good" however. Her range with her left hand is

46 cm (18") forward and 15 cm (6") to the left . She could not

cross her midline with this hand. Head movement was 60 degrees

left and right, 8 degrees up (the wheelchair head restraint

prevented more movement in this direction) and 15 degrees,down.

Susan could not use any keyboards or single switches with

either hand due to the lack of functional grasps and random hand

and arm movement. The use of the chin as a control site was pre-

cluded because her rest positon for her chin was on her chest.

One tread switch was mounted to her wheelchair on each side of

her head. Using a light as feedback, she was able to select

either switch rapidly and accurately. She required 1.6 sec per

selection with no false ON or OFF responses. Susan reported

that this arrangement was exteremely easy for her to use. Pad

and touch switches were also tried, but her performance was much

worse than with the tread switch, proba)ly due to the greater

feedback from this latter switch.

The final recommendation was for the head as an anatomic

site. Tread switches, or others with similar feedback were

recommended with mounting at each side of her head.

Case 4

Eric is a 17 year old male with severe spastic cerebral

palsy. He has no intelligible speech, and he was using a DUFCO

131
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Matrix communicator prior to our evaluation. He used either a

hand joystick or foot pedal to control the Matrix, and also usec1

eye movement for yes and no. He propels himself in his manual

wheelchair by pushing with his feet.

Eric had some control of his right hand, but he was unable

to perform any of the grasps. His left hand function is very

limited, but he had weak cylindrical, palmar, and spherical

grasps. He could voluntarily release only the spherical grasp.

Using his left hand, the maximum reach was 43 cm (17") in

front and 24 cm (9.5") to the left of midline. He could not

reach locations closer than 29 cm (11.5"). His range was entire-

ly restriced tc., the left of midline. Similar results were

obtained, with the right hand but his range was slightly less

and the effort required was much greater. Head range left and

right (rotation) was 60 degrees. He could move up 60 degrees N

and down 30 degrees.

Our evaluation of Eric's hand function showed that no

keyboard use was possible. He used the heel of his right or

left hand to depress a tread switch. This required a great deal

of effort and was very slow (especially tracking time). Similar

results were obtained using pad and leaf switches. In the later

case he required an average of 13 seconds to activate the leaf

switch with a sweeping lateral motion.

Since the results from the hand evaluation were not

promising, we also investigated head control. A light pointer

was placed on Eric's head end he was asked to point to various

squares on his Matrix communicator using it. He did this easily
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with appiuximatley 3.S secondS per selection. Using the hand

joystick with which he was more familiar, his tracking time was

60 to 90 seconds per selection, and he was quite inaccurate. He

also expressed a preference for the light pointer because it was

easier to use and required much less overall concentration and

effort.

Because he had previously used foot switches we also

investigated the use of this site. With two tread switches and

e two light box as feedback, Eric nad an average response time

of 6.21 seconds per selection. He indicated, however, that he

preferred the light pointer to the foot switches.

The final recommendation was for the head as first choice

ana the foot as second choice for control sites. The light

pointer was recommended as an interface with foot operated

switt:hes as the second choice.

Case 5

Bret is a six year old male with severe athetoid and spastic

cerebral palsy. He speaks Spanish and English in the home, but

it is only intelligible to those who work closely with him. He

was referred for the development of a communication system for

use in *se classroom and at home. He is just beginning a reading

program in a "regular" kinaergarten class.

With his left hand he could use cylindrical, two finger,

spherical and lateral grasps. With his right hand he

accomplished the cylindrical, press, two finger, sperical and

lateral grasps. He was able to flex his wrists, but he could

not extend them. His range was determined to be 22 X 14 inches

1L3
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with each hand, but he could not cross midline.

Bret used a small keyboard (Figure 4) with his left hand.

He was unable to press individual keys, and he used his entire

fist for this task. A four position switched joystick was used

with his left hand. He was able to move it in all four dir-

ections with an average activation time of 6 seconds. Single

tread, leaf and rocker switches were used with his left hand. He

was fastest (2 seconds to turn on, 1 second to turn off) with the

leaf switch, and slowest (3 seconds on, 2 seconds off) with the

tread switch. Two switch arrays were also tried. Again, his

fastest and most accurate responses were with the leaf switches.

These were mounted on a bar positioned across the front of his

wheelchair. He activated them with the die of his hand in a

lateral arm movement. A five position tread slot switch was also

used. Bret was able to activate all five switches, but he used

both hands rather than cross midline.

Since all the switch arrays and single switches require

sequential input (scanning) and are therefore relatively slow, we

also investigated his use of a head mounted light beam. He was

able to use this very effectivly, locating the light beam on a

series of one inch targets. He also was able to turn on a light

activated toy using the light beam.

Our final recommendation was fcr leaf switches for a scanning

system and the light beam for direct selection.

Discussion--.----

These cases were chosen to illustrate the techniques em-

ployed for different anatomic control sites. They all follow
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the same basic format,Uut there are some significant differences

which are important to note. In case 1, the client had previous

exiwrience with a typewriter, but she needed a system with more

capability. Thus, even though the tracking and selection times

were very similar for the standard and enlarged keyboards, the

system requiring less effort and more potential for communica-

tion (the enlarged keyboard device) was chasen.Since hand

control was very functional, other anatomic sites were not

investigated.

In case 2, it appeared from the beginning that the

foot was the best site. Howe.'er, we always perform at least the

functional tests regardless of what the client's perception of

his/her skills is. We do this because we have often had

client's whose physical abilities, at least for the task of

controlling an electronic device, were much better than they

thought. In case three, it was also obvious that hand function

was limited, but the positioning of the client made it very

difficult to interface to her head. In the final system, the

two switches are mounted to a plastic plate that is positioned

on her chest. Since she is very hypotonic and slides down in

her chair rapidly, this allows the switches to maintain their

relationship to her head in all sitting portions. An important

aspect of case 4 is that even though one site (hand) was being

used and judged to be the "best" available, systematic evalua-

tion led to the choice of an alternative (head) that provided

greatly improved performance. The utility of alternative recom-

mendations is also illustrated by this case. The light pointer,

li
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the same basic focmat,but there are some significant differences

which are important to note. in case 1, the client had previous

experience with a typewriter, but she needed a system with more

capability. Thus, even though the tracking and selection times

were very similar for the standard and enlarged keyboaros, the

.ystem requiring less effort and more potential for communica-

tion (the enlarged keyboard device) was chosen. Since hand

control was very functional, other anatomic sites were not

investigated.

In case 2, it appeared from the beginning that the

foot was the hest site. However, we always perform at least the

functional tests regardless of what the client's perception of

his/her skills is. We do this because we have often had

client's whose physical aoilities, at least for the task of

controlling an electronic device, were much better than they

though. In case three, it was also obvious that hand function

was limited, but the positioning of the client' made it very

difficult to interface to her head. In the final system, the

two switches are mounted to a plastic plate that is positioned

on her chest, Since she is very hypotonic and slides down in

her chair rapidly, this allows the switches to maintain their

relationship to her head in all sitting posti^ns. An important
.

aspect of case 4 is that even though one site (hand) was being

used and judged to be the "best" available, systematic evalua-

tion led to the choice of an alternative (head) that provided

greatly improved performance. The utility of alternative recom-

1,endations is also illustrated by this case. The light painter,

11t
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while very functionat in selecting items from an array, requires

an observer to be present. This cli-n: also needed t,.., control a

system more independently to complete class assignments . Since

we had specified an alternative control site and interface

types, this was accompiishedd using d pedal switch with the

foot. Case S illustrates the ose of these methods for young

children. The procedures are very similar, but often the form

of feedback (e.g. the licht activated toy) is altered.

Conclusions

The interface assessment described here 4s only one part of

a total assessment battery (Coleman, et al., 1930). Following

the determination of a ranked ordering of interface/contml site

combinations, additional information must be collected to insure

that the client will in fact be able to use the interface to

control the desired device. For example, the cognitive demands

and eye tracking skills required for row/column scanning may be

too greet for a some clients. In that case he or sha would be

unable o use a scanning communication sys:.em even though

several single switch interfaces have been found to be useable.

For communication systems cognitive and language testing must

also be done (Meyers and Ccleman , 1982). In addition, it is

necessary to evaluate client performance using actual systems

and to determine the characteristics of sysems that are useful

to the client (Cook and Preszlez-,, 1982). In this phase of the

assessement, "bottom line" measures of performance such as rate

of communication can be determined. This phase of the assessment

also requires a detailed knowledge of the charac*eristics of

1 17
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available systems. For this rea:50n, we have carried out

evaluations of augmentative communication syAtems (Cook, et al.,

1979; Dahlguist, et al., 1981; Cook, et al., 1982). Client goals

must also be carefully identified (Coleman and Preszler, 1982).

The interface assessment presented here does rrovide a log-

ical, systematic approach to the determination of a control

site/interface combination. This step must necessarily preceed

other phases of the assessment.
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Appendix

The following manufacturers provide equipment useful for

interface assessment using the methods described in this paper.

Company

Prentke-Romich
R.D. 2, Box 191
Shreve, OH 44676
(216) S47-2906

Zygo Industries
P. 0. Box 1008
Portland, OR 97207
(503) 297-1724

120

Products

Call signal (several types)
Toys modified for various

interaces
Trace multibox
Various control interfaces

Adaptive fixtures for
mounting interfaces

Call alarm
Switch set
Two choice light indicator
Various control interfaces
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Table 1. Range and

Size of Input Range
Domain

Resolution Categories

Resolution

for Interfaces

Types of
Interfaces

n>10 Large Fine Large Keyboard

n>)0 Small Fine Small Alp.ia-
numeric Keyboard

1,<n<10 Small Fine Small Numeric
Keyboard

1<n<5 Small Gross Switch Arrays

(incl. joysticks)
nr-1 Small Gross Single Switches

Note: ;IL%

interface
the number of independent signals avaialable from the
(see text).

Table 2. A Hierarchy of Anatomic Control Sites

Site

Hand

Head

Foot

Arm

Leg

Desireability

Most

Least

Note: The ranking is based on manipulative ability typical of
the listed anatomic site (see text).

121

.
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Table 3. Functional tasks used for assessing functional movements,

Left Right

ARM l C T 1 C T COMMENTS

Tasks:. Tester places object
(cup, toy, etc.) at
person's micIfine SO"

from their body and
instructs. Reposition
if necessary and note.

- lift 6"

extend by reaching

11111

- rotate as if to pour

(put object in cup to be poured)

- rotate in the opposite
direction

- turn upright again

IIII
- move 6" to the left

- move 6" to the right

III- pull back

If adequate arm and hand movement, omit the following tasks:

KNEE !IC] T I T 1 COMMENTS

- move knee to the left

- move knee to the right

JAW

open

close

MOUTH

- blow through a straw

sip through a straw

Note:'

122
For each movement requested a + (present) or - (absent) is placed in the

appropriate column. Whether required movement can be initiated (I), con-
trolled (C) and terminated (T) is also recorded.
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Table 4.

Switch Rank

Hierarchy of Switches Based on Feedback
Provided by the Switch

Feedback Type Manufacturer

1 Most Tread A,B,C

2 Rocker A,B

3 Wobble B

4 Leaf C

5 Touch C

6 Bulb AIB CI
(puff/sip)

..1 /

..:/

7 Pad D

8 Contact D
(capacitive)

9 Mercury A

10 Eyebrow E

11 Least EMG A

Manufacturers:

A. DUFCO
B. Prentke-Romich
C. Zygo
D. Custom Made (no known manufacturer)
E. Trace Center

Notes:
1. Rankings are based on the total amount of feedback

(visual, auditory, somatosensory) avaialble from the
switch (see text).

2. Only single switches are listed. Switch arrays (e.g.,
slot switches) are generally made up of multiples of
the switches listed.
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Table 5. Data Form for Keyboard Performance Evaluation

Asked Response Time False Entries
Guard No Guard Guard No Guard Guard No Guard

1 0

12 5

90 6

zx 7

?. 27

gh 35

fds 49

jkl 015

123 345 .

.,? 536

Comments:

Notes:

1. The method of pressing the keys (e.g., finger, stir..,
etc.) is also noted.

2. The location of the keyboard relative to the client's
midline and the distance from the body are recorded.

3. First column of "Asked" entry is used for alpha
numeric keyboards and the second column is used for
numeric keyboards.

124
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PERSON INTERFACE

CONTROLLER

OUTPUT

Figure 1. General purpose communication and/or control system components.
See text.
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a

Nand Foot

48,74 cm 36.12 cm

b 1*0.64 32.70

c 31.67 24.05

d 23.42
1

_

20.64

e 15.56 12.07

f 7.38
1

8.65

g 7.54

-

9.92

h 15.56 13.18

i 31.43 10.81

3 39.69
J,

29.45

k 55.40 42.86

1 63.66 46.04

m 8.26 3.33

Notes: 1. All squares are m cm. on a
side.

2. Material is 1/8" thick

cardboard.
3. Cover with clear contact

paper to protect surface.

Figure 2. Layout of testing sheet used for range measurement of hand and

foot. The foot sheet may also be used for small children with

limited reach.
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R L

Grasp DO
Re lease00

Lateral

Spherical

R I

Grasp 00
Release00

R I

Grasp 00
Release OD

Palmer

Cyl IndrIcal

R L

Grasp DO
Release00

R L

Grasp

Release

Press

Tee

R I

Grasp 00
Release

R L

Grasp co
Release00

R I

Grasp 00
Release 00

Figure 3. Grasps used to evaluate hand and finger function. The small squares are used to

indicate whether the client can execute the g-asp and voluntarily release it. A

subjective score (e.g., 1=good, 2=fair, 3=poor) may be used.
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Pigure 4. Small numeric keyboard and single numeric display box.
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1

Abstract

Non-speaking physically disabled individuals are making increasing use of

augmentative systems to enhance their communication. This has made more

pressing the need for the professional to carefully assess these persons'

skills and abilities prior to recommending a particular augmentative system.

Among the abilities requiring assessment are those concerning cognitive and

language skills. An assessment battery for these skills was developed based

on competencies which underlie the productive use of augmentative communica-

tion systems. In the form of a decision (branching) structure, the test

battery is designed to identify the most functional symbol system, estimate

the level of sophistication with which the person can manipulate this symbol

system, and diagnose performance deficiencies which prevent the person from

using augmentative systems.

1:31
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Testing Non-Oral Individuals for Augmentative

Communication Systems: A Symbol System Assessment Model

Over the past several years professionals have become increasingly aware

of alternative means to either substitute for speech or to augment spoken

language in individuals whose speech is not adequate to meet their communica-

tion needs (Harris S Vanderheiden, 1980). These individuals ordinarily have

cerebral palsy, have experienced brain trauma, or are diagnosed as having some

kind of neuromuscular disorder. Not only is the ability to speak impaired,

but such individuals typically display severe motor disabilities which may

interfere with alternative communication modes such as writing, typing, or

manual signing.

Recent conceptual and technical advances have created alternative ways to

allow non-speaking or limited speaking individuals to communicate. These

alternatives span a wide range of technical sophistication from paper-and-mtn-

cil communication boards to microcomputer systems programmed with customized

communication software packages. As a set, these alternatives are known as

augmentative communication systems (ACSs).

The recommendation of an ACS for a particular person should take several

factors into consideration. It should be compatible with and take advantage of

the motor and sensory capabilities of the intended user. Thy system should

also incorporate those device features (e.g. word selection, printed out-Put)

needed by the user to effectively communicate in the designated environment(s).

Other important factors in matching an ACS to a person are that it accommodates

the cognitive skills and utilizes thb language abilities of the candidate opera-

tor. In order to effect an appropriate match of user and system, each of these

factors must undergo a comprehensive and relevant assessment. The present paper

132



Assessment Model

3

discusses a particular approach to the assessment of cognitive and language

1

abilities of non-speaking potential ACS users. This procedure assumes that

the decision to use an augmentative system has already been made through the

use of some procedures such as those suggested by Shane and Bashir (1980) or

Chapman and Miller (1980). It is an initial attempt at a systematic approach

to evaluating the communication skills of an individual who cannot speak, write,

use signs or make enough recognizable gestures to meet his/her communication

needs.

The assessment has been developed from experience with non-oral individuals.

Those tests which have received the most wide-spread use are those in the lan-

guage assessment sections. Others have been used much less frequently. There

has not yet been any formal attempt to establish test reliability.

Overview of Assessment Model

Purpose

The purpose of the assessment model described here is to define procedures

which will lead to the recommendation of a workable symbol system to meet the

communication needs of the user. These procedures will define a symbol system

(standard orthography, Blissymbols or pictures) and a method for organizing it

in a manner which the client is capable of using. The assessment model also

contains a diagnostic elemeng. which evaluates some cognitive skills we presently

believe contribute to successful testing for and utilization of an ACS.

The assessment model does not define content and this must be determined

through other means. It is important to note that the results of this procedure

will produce a workable system but will not define the eventual limits of the

user. For example, if the user is capable of communicating at the picture level,

goals might be set to work toward a symbol system such as Bliss or standard
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orthography depending on the clients age, previous training and communication

needs. The model was not designed to plan training steps but might be used

to provide some general directions for training.

The model was designee so that the assessment results can be directly

applied to the recommendation of an ACS. The assessment battery is essentially

criterion or task driven; each separate test purports to measure a cognitive

or language skill that appears to be involved in using an ACS to communicate.

The assessment model consists of four assessment batteries.. Preliminary Skills

Analysis, Communication Skills Diagnosis, Language Assessment-Orthography, and

Language Assessment-Oliss/Pictographic. Each of these is in the form of a flow

diagram containing choices to be made, instructions on how to proceed and sub-

batteries containing specific assessment tools, such as tests evaluating the

client's ability to identify items, answer Questions, use expressive language,

spell, read and so on. Tests for each skill were either borrowed from existing

instructions or, more typically, developed by our research team.

Prerequisites to Testing

The assessment model assumes that the tester has some familiarity with the

individual to be assessed. In the present research project, this familiarity

is gained through an initial assessment. The assessment usually involves an

interview with the client and whenever possible, the client's parents, teachers,

therapists, caretakers or any significant others. in addition, a brief examina-

tion and observation of the client's physical and communication abilities is

helpful (Coleman, Cook 6 Meyers, 1980).

Initial information should enable the tester to determine if the client

has appropriate skills to enter the assessment flow. This is mainly determined

by whether the client can intentionally indicate wants or needs. If such a
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response can be made then he/she enters the beginning of the assessment flow.

if the person cannot make such a response then a prelanguage assessment is

appropriate. If after entering the decision flow it is found to be inappro-

priate, the flow leads back to the prelanguage assessment. The prelanguage

assessment will not be dealt with in this paper.

Information obtained during the screening should include Such things as

the type of disability, the body part over which the client has the most reli-

able control, the client's range for pointing or reaching, the dominant side of

the body, any auditory or visual acuity or perceptual problems, any memory

problems, approximate attention span and topics of particular interest to the

client. This information allows the tester to plan the testing procedures so

that the client's responses are affected as little as possible by factors such

as physical or sensory difficulty, loss of attention, fatigue and to on.

The tester also needs to tap what is already known about the client's cog-

nitive and language abilities: spelling, reading, word-based receptive grammar,

receptive picture vocabulary and functional Bliss vocabulary. If these abilities

have already been tested, questions on the flow concerning these abilities are

answered and the tester proceeds with the flow as appropriate.

It should be noted that in some cases an initial assessment will provide

adequate information and a full assessment will be unnecessary. This is particu-

larly true of high functioning individuals who have already been tested using

standardized materials. the results of which can form a foundation for establish-

ing the language content of a system.

The criteria on which testing decisions are based is specified in all but

four instances in the assessment model. These are decisions that pertain to

spelling, reading, Bliss vocabulary and receptive picture grammar. The exact

1q3
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level has not been specified because it may vary depending upon the communica-

tion goal and the research team has not yet determined minimum or optimum levels.

One level of spelling might be acceptable for communication with the family and

familiars, another level might be necessary for school, and still another for

strangers. The family 'night accept and understand phonetically s ?elled words or

he able to anticipate the intended message from a few letters while a stranger

would not. A small reading vocabulary might serve one person very well while

another might require pictures in addition to words in order to have a large

enough vocabulary to express what he or she wants to say, and so on.

The following rationale are suggested for vocabulary organization. If the

user has limited range and/or slow movements when selecting items, the most

frequently used items should be placed in the most readily accessible areas on

the array. If the person reads and/or understands grammatical c-tegories, the

items may be arranged in grammatical categories and in alphabetical order within

categories or grammatical categories may be ignored and all items arranged in

alphabetical order. This may depend on us-r wishes or training goals. Teachers

working on the development of grammatical categories or alphabetical arrangement

may want to use these IS teaching strategies. If the user does not understand

any of these, but can organize items into cognitive groupings, then items like

clothing, food, etc. may all be placed in one area for easy learning and access.

Assessment Batteries

Preliminary Skills Analysis

The primary purpose of the Preliminary Skills Analysis is to determine if

the individual possesses the skills necessary for further language testing. The

e4nimal skills needed for testing are those used in an item identification task.

In such a task the tester asks the person to indicate which picture in an array

.06
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represents the concept spoken by the tester (e.g., "Show me T.V."). Such a task,

involving following verbal reqiests and selecting responses from an array of

stimuli as well as several other skills, is exemplary of many of the tests in

the two Language Assessment batteries. Thus, the individual must demonstrate a

minimal leve of performance in order to branch into the actual Language Assess-

ment.

A decision structure for the Preliminary Skills Analysis is shown in Fig. 1.

The initial decision in the structure rests on whether person can answer

questions by selecting items from a "large" array (e.g., 20) of alternatives.

This ability presupposes all the skills required for the item identification task.

It also demonstrates that the person has the potential to communicate in a

functional manner. The information to answer this question should be acquired

in the screening results. Ability to perform this type of task indicates that

the tester should go to the Orthographic-Language Assessment portion of the

assessment flow whereas lack of success indicates that the tester should make an

inquiry regarding the ability to answer questions from a "small" (e.o., four) array.

Use of a small array may severely hamper the efficiency of communication but

nevertheless permits communication to take place. Thus, an affirmative response

to the question leads to the Orthographic-Language Assessment flow, while a

negative (or uncertain) response indicates a continuation of the Preliminary

Skills Analysis.

Insert Fig. 1 about here

The first test administered in this battery is an item identification task.

In this and other tests in the Preliminary Skills Analysis, the symbol system

used is pictures. We use Peabody Articulation Deck Cards (Smith, Smith, Dunn &
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Horton, 1975) because many of the testing materials contained in the entire

battery are similar to the Peabody cards. It is therefore important that the

examinee be able to manipulate this type of symbol system. If the person can

use a more "powerful" symbol system such as 8lissymbols or can spell or read,

a positive response to the initial questions in the battery is virtually assured.

The test2r would then proceed to Language Assessment.

The initial item identification test presents individuals with a series of

four-item arrays. An array size of four was chosen because later materials are

based on tests which use an array of three or four items. In the item identifi-

cation task the tester names each picture as it is displayed to register agreement

on the name by the examinee. The person is then requested to indicate which of

the pictures corresponds to the concept spoken by the tester. Since this is not

a picture vocabulary test, the examinee is welcome to use any legitimate means

to accomplish the idertification task. Rapidly memorizing the name of an unknown

picture, for example, is an acceptible means of performing this task. with less

thar 54% correct responses. serious questions arise regarding the presence of

skills underlying the task. Therefore, such individuals would be branched to the

Communication Skills Diagnosis, in which these underlying skills are systemati-

cally examined. Wi"h 50% to 75% correct responses on the item identification

task, individuals would advance to a task of answering questions, which will be

discussed below.

Having achieved an item identification score exceeding 75%, a "large" array

item identification task is administered; the array here is comprised of 23

stimulus items. This test is done to determine if the person can work with an

array larger than the four item array required to take the other tests. Although

tin
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most later testing is not affected by performance here, valuable information is

gained toward the eventual recommendation of an ACS. For example, a person who

can identify a total of 16 pictures may require four separate minilanguage

boards if he or she cannot use arrays consisting of more than four items. On the

other hand, the ability to work with larger arrays would suggest, if a language

board was the recommended ACS, that a single board containing all 16 could be

used.

As can be seen from Fig. 1, whether or not the large array item identifica-

tion test is successful, the person will be tested on the ability to answer

questions. With less than 25% correct on the large array item identification

task, individuals will try to answer questions from small arrays; with more than

25% correct, a large array will be used.

The answering questions test uses. only those Pictures correctly identified

in the previous task. 'hus, disallowing for chance, the examinee presumably

knows each of the stimuli in the array. Questions are phrased in the direct and

conditional modes. An example of the former is, "What do you brush your teeth

with?"; an example of the latter is, "What would you point to if you were

hungry?"

Performance on this test in no way alters the course of the language assess-

ment. It does, however, provide some 'indication of how effective communication

may be. Caretakers frequently need answers to questions in order to meet the

needs of non-oral individuals. Relatively Poor performance suggests that a more

elaborate and extensive training regime should probably be planned.

Communication Skills Diagnosis

A clitnt whose assessment is branched to the Communication Skills Diagnosis

battery was unable to identify c'czures from a four stimulus array based on audi-
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tory input from the tester? This means that the person lacked the necessary

skills to participate in the tests in the language assessment. There are at

least four possible independent reasons for such a failure: the array may have

been too large; the person may have difficulty processing auditory input; the

person may have short-term memory deficit; the person moy lack the conceptual

foundations to understand the nature of the task. The diagnostic sub-battery

attempts to disambiguate these alternative explanatiors. if a particular defi-

ciency can be identified, intervention in the form of classroom instruction and/

or language therapy may be used to train that skill. This sub-battery is pre-

sented in Fig. 2.

Insert Fig, 2 about here

Array Si ze

The first variable examined in the sub-battery is the size of the array from

which the person is asked to select.' On the possibility that four alternatives

is too large a set, the number of stimuli in the array is reduced to two. As

may be seen In Fig. 2, auditory input is still used. Thus, the form of the item

identification task is the same as that used in the Preliminary Skills Analysis.

If performance exceeds chance on this test, the deficiency on the last test

would appear to result from the use of too large an array. The person may then

exit this battery, with a recommendation for training on larger array sets. If

performance is not better than chance, diagnostic testing continues.

Auditory Processing

The next skill examined in this battery is auditory processing The purpose

of this test is to determine if the individual is having trouble processing audi-

1.4
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tory stimuli. The auditory channel is avoided by showing rather than telling

the person what is to be done.

The substitution of vision for hearing in this task presents an interesting

result. In the auditory version, the tester might say, "Show me the T.V.". in

effect, the tester is verbalizing a category name and the examinee must select

the particular instance of the category that appears in the choice array. Un-

fortunately, There is no way to visually present a general category label in

picture form. The compromise used in the present test is to show the person a

picture of an object from the same categorical set, carefully selecting the dis-

tractors (the other stimuli in the array) to avoid any possibility of ambiguity.

Although we have called this an item identification test, it is really an intra-

categorical matching task (e.g. matching a picture of a tennis shoe to a picture

of a dress shoe rather than to a tree).

The testing procedure is analogous to the auditorily-based item identifica-

tion task used in the Preliminary Skills Analyslt, in that four alternatives are

1.sed.. Unlike the auditory version, however, the sample stimulus (the one "match-

ing" a picture in the response array) is continuously available for inspection

while the examinee is deeding on a response. Success on this visual item

identifI,-ation task, defined as better than chance performance, suggests that the

person can indeed 4elect from an array of four stimuli and that the task require-

ments ../ere understood. The previous failure on the auditory tasks may then be

potentially attributed to either auditory protesting or short-term memory diffi-

culties; to distinguish between these, the person would next receive a visual

memory test.
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Failure on the visual item identification task supplies less information;

all four of the possible explanations with which the person entered this sub-

battery ar2 still viable reasons for failing the original auditory item identi-

fication task. As can be seen from Fig, 2, the test following failure on the

visual task involves only a reduction in the size of the response array. In all

other respects, the two- and four-choice visual item identification tasks are

the same.

Success on the two-choice test, measured by better than chance performance,

indicates that the person grasped the task requirements and could work with two

but not four response alternatives. Since the person did poorly on the two-choice

au-iitory task, array size alone is not itself sufficient to account for prior test

performance. Auditory processing or memory deficits may still be implicated, 4nd

a memory test is given next. Hence, (as shown in Fig, 2) regardless of the

decision route by which the person reaches the memory test, this test is designed

to differentiate between auditory processing and memory explanations.

Visual Short-Term Memory

This test attempts to determine if the person can retain visually presented

information for a brief period of time. Since persons tested here may have

failed on four-item arrays but succeeded on two-choice arrays, the memory test

uses only two response alternatives. Auditory instructions in the Instructional

and testing portions are not used; instead, the tester uses only visual instruc-

tions in the form of modeling and gesture:.. In the test, the person is shown a

picture for five seconds after which it is then removed from view. Ten seconds

following removal, two pictures are presented and the person is to indicate

which of the two was shown 10 seconds ago. Nothing is done to prevent the ,Arson
r
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from rehearsing or using other means to remember the information. The primary

concern here is an assessment of functional short-term memory performance. Suc-

cess in this memory task indicates that the person can retain visually presented

information for brief periods of time. These durations are within the range

needed to remember items for simple communication. At the same time it appears

that the person has difficulties piocessing information received through auditory

channels. It cannot be determiled from the present tests whether the problem

is central or peripheral, whether it has to do with pattern recognition or

auditory short-term memory, and so on. The general recommendation as shown in

Fig,, 2 is to train the person in an auditory item identification task with the

additional option, of course, of administering specialized auditory perception

tests to more fully diagnose the problem.

Poor performance on the memory test would indicate some deficit in visual

shcrt-term memory abilities. The most immediate recommendation would be to pro-

vide training in this memory skill. Such results, however, have not neccessarily

resolved the questions concerning the person's abilities to process auditory

input. Following improvement in memory performance, it would be advisable to

re- administer the entire battery once again. If other deficiencies remain. they

may be diagnosed; if the training has remediated performance on the four-choice

auditory item identification task, the assessment may then be branched to the

language assessment battery.

Picture Matching

As can be seen from Fig. 2, a person receiving the Picture Matching Test

has performed poorly on both the auditory and visual four- and two-choice item

identification tasks. There is a strong possibility that the person may lack
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understanding of the task requirements, namely, selecting a stimulus from an

array which "matches" a sample presented by the tester. Up to this point, the

"match" requested of the examinee has been of a more abstract nature. in the

auditory task, the person had to select an instance of a verbally specified

category label; in the visual task, the person was shown one instance of a

category and was to select another instance of the same category.

The present matching test is designed to make the task requirements as

concrete as possible. An array of two pictures is presented to the person. The

tester then displays a sample identical to one picture in the array. To avoid

memory demands, all three stimuli are continuously available during testing.

No auditory instructions are used in this task; visual instructions in the form

of modeling and gestures are used exclusively. The person's task is to indicate

which picture in the array matches the sample shown by the tester.

Success in picture matching indicates that the person grasps the basic idea

of the task and can effectively utilize this type of information carried by the

visual channels. As can be seen from Fig. 2, it would be recommended that the

person be trained in categorization skills. Once such remediation has been

accomplished, the full battery should be readministered so that other defi-

ciencies, if the; exist, can be identified. Failure in picture matching suggests

that more basic cognitive skills fray need to be assessed. A specialized "pre-

language" assessment, looking at a range of cognitiv, abilities including imita-

tion, cause-effect, and symbolization, would then be recommended. The description

Of this assessment is beyond the scope of this paper.

% Language Assessment

A person enters the language assessment batteries with the minimum ability
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to identify a picture named by the tester from an array of at least four alter-

natives. These minimum skills should be sufficient for the following series

of tests. The main purpose of the language assessment is to determine the most

appropriate symbol system through which the person can communicate. The ability

to manipulate the symbol system is also assessed using measures of expressive

language use, grammatical structure, and vocabulary size.

In order to determine the most appropriate symbol system one must take into

account two major factors. The first factor is the ability to functionally

communicate in necessary environments. For some individuals, it may be sufficient

at present to express certain bodily needs, such as wanting food or drink, or

requesting the use of the bathroom. Others may need to communicate about more

complex matters, such as activities, academic concepts, and interpersonal concertos.

To the extent that it is possIYe, the symbol system should provide a vehicle

to transmit this content.

The second factor in determining the most appropriate syWool system is

linguistic power. The more powerful a language system is the better a competent

use will be able to label more events in his or her environment, name abstract

concepts, express cvriplex relatiooships, distinguish between shades of meaning,

and so on. With two or more symbol systems each providing functional communica-

tion, the most powerful of them would probably be judged as most appropriate.

Three classes of symbol systems represent viable options for use with ACSst

written English (orthography), specialized symbol systems (of which only Blis-

symbolics is used here) and some focm of pictographic system. This in fact

signMes an ordered listing f terms of linguistic power. The assessment strategy

adopted in this test battery is co consider the most powerful system first and

if fuactional communication canot be achieved, to then look at less powerful
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systems in turn.

For convenience, the language assessment has been divided into two batteries,

an orthographic and a Bliss/Pictographic assessment. On the basis of initial

decisions in the orthographic battery, a determination is made concerning whether

orthography would provide a functional communication medium for the person. If

it appears that orthography would not allow functional communication for the

person, the assessment branches to the Bliss/Pictographic Language Assessment.

OrthographicLanguage Assessment

Spelling. The orthographic language assessment is shown in Fig. 3. Spelling

is the first skill assessed. It is the most powerful orthographic vehicle because

it is possible to generate all the words in the language provided that the users

possess sufficient spelling skills. If there is some indication from the screen-

ing that spelling skills exist, a determination will be made of the grade level

equivalent of that performance. Little empirical evidence is currently available

to indicate the minimal spelling level which would allow an individual to function-

nally communicate. Such a minimum level probably depends at least on the nature

of the ACS. Specifically, some ACSs can combine spelling with prestored poTaies,

words, symbols, or even pictures. Under these conditions, where the person is

not totally dependent on spelling a message, a high level of spelling ability is

not critical. Other ACSs operate exclusively in a spelling mode. Unless supple-

mented by a second ACS, the person would be completely dependent on spelling

skills, As discussed earlier, the tester needs to take much environmental infor-

mation into account in setting a criteriur,. As a general guide, we suggest a

conservative cut-off of about sixth grade level. This allows other symbol systems

to be assessed. At the same time, this decision does not prohibit supplementing

another symbol system with a spelling mode. Monetic spelling is not assessed

here but is noted the screening. it may be useful in certain communication
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situations and/or with certain ACSs.

Insert Fig. 3 about here

As shown in Fig. 3, achieving the spelling criterion branches the assess-

ment into grammar and ptalctuation testing. If the score falls short of the

criterion, the person's reading skills are assessed. This is based on an assump-

tion that an individuals reading skills are usually equal to or higher than his/

her spelling skills in terms of grade level.

Reading. From the screening it is usually known if the person possesses

any reading skills. If these skills are not present, the assessment branches to

the Bliss/Pictographic sub-battery. If reading skills are present, an effort is

made to ascertain the grade equivalent of this ability. The screening would also

indicate which, if any, words above grade level the individual can recognize.

This latter information is very important since the teachers, therapists, and

other professionals working with this population often concentrate training on

material that has immediate relevance for the person.

Once again, we recomgend that the tester adopt a rease:lably conservative

st.ategy. If doubts remain about the effectiveness of a word-based vocabulary,

the assessment should branch to the Bliss/Pictographic assessment. This is be-

cause pictures or symbols can be augmented with words and even a spelling mode.

If the tester is confident that words can meet the person's communication needs,

then further orthographic language assessment should be done.

Expressive Language-Words Large Array. This portion of the orthography

sub-battery 'ns administered only if the person is felt to be able to functionally

communicate by either spelling or selecting words. Thus, the most appropriate
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symbol system has been identified. The next step in the assessment is to

determine how sophisticated the person is in manipulating these symbols.

Specifically, we are most concerned with the individual's expressive language

skills.

Ideally, the non-speaking person would use an ACS to express thoughts and

opinions to a listener who was initially ignorant of them. In fact, the reduc-

tion of uncertainty is exactly what communicating information means (Miller,

1956). For testing purposes, however, this ideal must be compromised; without

knowing in advance what the person intended to communicate, it is impossible to

accurately estimate the person's language competence. Therefore, in expressive

language testing, known referents (pictures) are presented to the examinee who

is asked to use complex expression to describe the picture. Eighty-nine words

organized into 10 grammatical classes (articles, nouns, pronouns, verbs, adjec-

tives, adverbs, prepositions, question words, suffixes, and auxiliary verbs)

are contained in a display. This number of words is needed to form grammatical

sentences to describe the stimulus items. The person is to selet.tlin proper

grammatical order, those words which fully describe the picture.

The possib:e outcomes of this test are shown in Fig. 3. If no significant

grammatical errors were evident in the responses, it would appear that the person

has good expressive skills. In this case, the assessment continues with an

examination of punctuation abilities. If significant grammatical errors were

made, the nature of such errors is questioned. Specifically, the tester deter-

mines whether the errors were prinarily due to telegraphic responses. For exam-

ple, the correct nouns and verbs may have been selected in reasonable grammatical

order but other sentence elements, such as articles and adjectives may have been
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omitted. If responses to the large array expressive language test were tel

functional communication can still take place, although its form may

lack a certain elegance. Since one seldom punctuates telegraphic messages, we

then examine encoding ability.

Punctuation Test. Successfully completing the expressive language task

suggests that several different grammatical categories can be contained in the

ACS. With this level of linguistic sophistication, punctuation characters couJ

be a useful addendum to the ACS. Therefore, in the absence of a recent punctua-

tion test, one is administered. The testing results would indicate which punctua-

tion marks the person can readily use and which might be the object of further

training as desired. The orthographic language assessment ends with this test.

Expr'ssive Lan4uage -Words Small Array. If the significant grammatical

errors made on the expressive language test using the large array were other than

telegraphic (e.g., correct items but incorrect order, incorrect selection of

auxiliary verbs, suffixes and so on), two interpretations are possible. Either

the person has very poorly developed expressive language skills, or such skills

as do exist were masked by the complexity of the task. To distingui0 between

these interpretations, the test is essentially repeated using a simplified sel-

ection display. Thirty-five words organized into three grammatical classes

(articles, nouns, verbs) are used. With fewer alternatives from which to select,

the person may be able to generate syntactically correct messages describing

the pictures. The outcome of this test might suggest where additional training

is needed. At this point, encoding ability is examined.

Encoding. To reach this point in the flow, the candidate ACS user co-

either spell or read at a functional level to net most of his or her n.:.eds.
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Further, grammatical abilities have also been assessed. Regardless of gram-

matical skills, however, it is likely that the system will contain a relatively

large number of prestored words and/or sentences (this would increase communi-

cation rate even for most spellers). With a large stored vocabulary, the issue

of access time to the words becomes important. Sampling each word in turn is

a time consuming process. It is therefore desireable to retrieve a particular

word or sentence in a more efficient manner. This essentially implies some

sort of encoding scheme, such as specifying its conceptual or grammatical cate-

gory, the first lettor of the word, its number or other identifying symbol in

a list, etc. Thus, we ask if the person can use a symbol to represent something

else. If the ability is present, encoding is judged as a feasible feature to

include in an ACS and testing is stopped. If it is not clear that the ability

is present, an encoding test is administered to determine wSat level of skill

(if any) is evidenced by the person. The test is graduated in difficulty from

simply identifying the geometric symbol associated with a given word to con-

structing sentences by indicating a string of numbers from an "encoding dic-

tionary" wherein each word in a list is paired with a unique number code. Once

the person's encoding ability is known, sufficient data have been generated to

configure an ACS, aAd testing is ended.

Bliss/Pictographic Assessment

An examinee whose assessment is branched through the Bliss/Pictographic

sub-battery has neither spelling nor reading skills sufficient for standard ortho-

graphy to serve exclusively as the symbol system for an ACS. This is not to say

that orthography has been completely elimiriated from consideration, If some

cppliin) an4/nr roadino skills are evidenced, an alphabet and/or intact words

4 mo
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and porases should by all means be included in the AC.S. As these skills improve,

a gradual tra,:ition in symbol system may then be made to orthography. At the

Same time, it appears that much of the burden for communication at present must

be carried by an alternative system. The possibility of using Blissymbols is

examined first, since this system is more Oewerful than pictures. Symbols are

available to represent abstract ideas which are difficult to represent by pic-

tures. The system also has morphologic and syntactic components which are im-

portant in developing language skills (McDonald, 1980). If a Blissymbol vocabu-

lar.'Y is not adequate for functional communication, the assessment continues with

Pictures as the candidate symbol system.

Blissymbol Vocabulary. The Bliss/Pictographic sub-battery Es illustrated

in Fig. 4. As can be seen, the opening question relate's to the site of the

person's Bliss vocabulary. Once again, an exact criterion is not specified,

for the same reasons no fixed cutoff score was placed on spelling and reading

performance. The essential idea is functional communication as defined earlier.

If the person can recognize a sufficient number of Blissymbols to communicate

in the target environments identified in the screening, further Bliss testing

snould be done. If the Symi,01 set is not large eftugh to support functional

communication, the assessment proceeds to picture testing. It should be empha-

sized that the required vocabulary size will vary from person to person.

Insert rig, 4 about hire

Expressive Language- Bliss. If the individual's Bliss vocabulary seems

sufficient to allow functional communication, a test of expressive Bliss language

is administered, This test is anelogcut; to 11,e small array expressive language
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test with words. An array of 14 Bliss symbols is set out in front of the indi-

vidual; the symbols are arranged by grammatical category and are continuously

available. These symbols are then used to describe a series of pictures pre-

sented by the tester. if performance exceeds chance expectations, the person

would appear capable of manipulating these symbols to communicate a message.

Under these conditions, Blissymbols would be identified as the recommended symbol

system, and the language assessment would be ended. if poor performance were

evidenced on this task it would appear that, despite the adequacy of the vocabu-

lary, the person could not manipulate the symbols in a functional manner. As

shown in Fig. 4, the assessment would then move on to explore the possibility

of a picture system.

Picture Vocabulary. The pictographic language assessment is administered

when Blissymbols are not appropriate as the primary symbol system for an ACS.

At this point in testing, certain infori.ation is known about the examinee. While

not able to use stand orthography or Bliss for complete functivrial communica-

tion, the person has already demonstrated a facility to use pictures in the Pre-

liminary Skills Analysis. Specifically,, the examinee has been able to at least

identify pictures. Based on our clinical experience, most examinees will also

have demonstrated proficiency in using pictures to answer questions. Thus, if

the assessment reaches this stage, the choice of a primary symbol system defaults

to pictures. The main issue to be resolved then, is the individual's skills in

t..flipulating these symbols.

The pictographic language assessment becOns with a consideration of the
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person's picture vocabulary. An assessment tool such as the Peabody picture

Vocabulary test may be used (Dunn & Dunn, 1981). As shown in Fig. 4, no assess-

ment decision rests on vocabulary size. These data are collected to estimate

vocabulary restrictions when the ACS is eventually selected. Following the

determination of picture vocabulary size, an expressive language test is given.

Expressive Language-Pictures. The expressive language test using pictures

is analogous to the ones for 8lissymbols and words. An array of 16 very simple

pictures is continuously displayed for the person. These pictures represent

single concepts and are organized by grammatical categories such as nouns (e.g.

man, woman) and adjectives (e.g. red is depicted by a' red circle, blue by a

blue circle). A series or complex pictures are then shown to the person whose

task it is to use the simple pictures in the array to describe the complex

picture.

If a description of the complex picture is not reasonably accomplished by

using the simple pictures, communication of single concepts, i.e., a message

composed of a single picture, should still be feasible. Under these conditions,

as shown in Fig. 4, the person would receive a picture sorting test. if, on the

other hand, the expressive language performance is intelligible and sem3ntically

appropriate, competence in using simple grammatical expression is indicated. In

the latter case, it becomes important to estimate the person's receptive grammar

apilities,

Receptive Grammar, The Expressive language-Pictures test contains a very

s=-111 number or grammatical categories, Mese are adequate for simple tele-

craphic picture messages. The individual oe+,g tested, however, may be capable

of ;.,ore bophisticatad grammatical structure4. A modified version of the Test

t.)s- Au6ifory Comprehension of Language (Carrc,-woolfolk, 1973) is administered to

et:fermine the individuals receptive grammar sAkils, As can be seen in Fig. 4, there
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Is no fixed criterion for receptive grammar performance. The information

from the test is used to determine if organization of pictures, symbols, etc.

into grammatical categories similar to the Fitzgerald Key, for example, is

practical (Fitzgerald, 1937). The results may also be used to include symools

or letters on the ACS to mark tense, number or other grammatical concepts

which the person understands. An Indication of knowledge of these grammatical

concepts ends the testing. If it appears that the person has little or no

concept of grammatical organization, a picture sorting test is administered.

Picture Sorting. A person reaches this portion of the language assessment

if either the expressive language or receptive grammar data suggest that a

grammatical organization of the ACSs vocabulary would not best serve the com-

munication needs of the ACS user. Nevertheless, it is well documented that

single items (Cofer, Bruce & Reicher, 1966) and narrative passages (Meyers

6 Boldrick, 1975) are learned and retained more efficiently when they are organ-

ized in ways meaningful to the individual. Since a grammatical organization

appears impractical, the picture sorting test explores an alternative mode of

organization.

In the picture sorting test, an attempt is made to determine if the person

understands familiar functional categories such as toys, animals, things one

eats, and things one drinks. The person works with two categories at a tame.

The category is named and a picture of an instance of each is placed in a

distinct location. The person 7s then presented with six pictures in turn and

is asked to indicate where, i.e., to which category, they belong. Performance

nn this Lest indicates whether familiar categories can be uses to configure an

ACS. Regareless of outcome, the assessment is ended at this point.
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Discussion

The assessment battery presented in this paper i! an initial attempt to

propose a model for systematically identifying the cognitive and language

skills underlying use of an ACS. The model has evolved as a result of working

with 100 non-speaking candidate ACS users. As is true for any theory, espe-

cially one in its early stages of development, evaluation of its completeness,

assumptions, and particularly its utility depend on actual use. Revisions of

the model, by both its originators and other workers in the field, is one yard-

stick by which its success may be judged.

There are many things this model intentionally does not purport to be.

It is, first and foremost, pot a complete assessment for an ACS. resides cog-

nitive and language data, an assessment should include the collections of motor'

and sensory data to identify the most suitable anatomic site to be used to

access a device and the most appropriate switch or bther means of accessing a

device. Data to determine the types of ACS features most useful to the person

and environmental data indicating the steps needed to integrate an ACS into the

daily life of the person are also vitally important.

The model is also not a direct clinical tool. Once having collected pre-

liminary information either from a study of the person's records or initial

Screening, a tester may use the model to decide what areas are in need of further

testing. Based on a variety of fac.ors including knowledge of the person and

the tester's clinical style, an order for administering the selected tests is

determined. Although the decision format provides its own testing order, a

tester should feel free to use tests in any order that is called for to main-

tain interest, prevent fatigue and so on in their particular testing circum-

stances.
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Footnote

The contents of this manuscr:pt were developed under grant 1G007902261

from the Office of Special Education and Rehabilitation Services, Department

of Health, Education, and Welfare. However, those contents do not necessarily

represent the policy of that agency, and you should not assume endorsement by

the Federal Government. The authors wish to thank the research assistants,

faculty and staff of the grant project for their continuing support.

Requests for reprints or additional information should be sent to Colette

L. Coleman, Ph.D., Department of Speech Pathology and Audiology, California

State University, Sacramento, Sacramento, California 95819.

We wish to stress that this is a working model and we expect it to change

with use. It is presented here so that others miqy examine it use it and

contribute to positive changes.
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Figure Captions

Figure 1. Preliminary Skills Analysis

Figure 2. Communication Skills Diagnosis

Figure 3. Orthographic Language Assessment

Figure 4. Bliss /Pictographic Assessment
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Abstract

Vocabulary needs of physically disabled non-speaking public school

studenls were assessed using a content analysis methodology, Based

on 128 interviews with the students' relevant others, a question-

miire developed >n which a range of messages and message topics

were fated. Ninety eight questionnaires were factor analyzed, and

four factors were interpreted as reflecting voc.bulary themes re-

latinq t6 interpersonal/academic content, recreational activities/

special events, basic needs, and apperceptive content. The frequency

with which messages were suggested during the interview phase was

also reported, Implications for developing vocabularies for augmen-

tative communication systems were discussed,
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A Multivariate Analysis of Perceived Communication

Needs of Non-Speaking Children

In recent years increaseG attention has been given to methods

which may facilitate communication for non-speaking individuals

with, physical disabilities Among these methods are devicef, which

can replace or augment speech and/or language functions (Coleman,

Cook & Meyers, 1980), id collectively are called augmentative

communication systems (ACSs). An ACS is any device from a paper-

and-pencil communication board to a complex microcomputer system.

Many ACSs require the user and/or relevant other: to supply a

message vocabulary, for example, selecting the words for a communi-

cation board. Selection of an appropriate vocabulary can signifi-

cantly affect the success of the communication process and indirectly,

the utility of the ACS. Vanderheiden and Vanderheiden (1977), while

stressing the importance of thv communication device, have suggested

that vocabulary selection has a' least an equally important role in

ACC use. Guidelines for the development and arrangement of ACS vocabu-

laries have been available for some time (Fristoe & Lloyd, 1980;

Montgomery, 1980; Silverman, 1980; Dayan, Harper, Mallory & Witt,

1977; Guess, Sailor & Baer, 1977; Harris-Vanderheiden 6 Vanderheiden,

1977; Heasley & Grosk!os, 1976 and Vicker, 1974). Most guidelines

appear to have been developed from a linguistic perspective, specific

case studies, or the personal experience/clinical intuition of the

professional, parent, or user. On an individual: case-by-case basis,
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these approaches are probably quite useful. Approaches which are

potentially more generalizable, holiever, require more viable

empirical basis such as that of Carlson (1981).

The present research reports a quantitative exploration of

the vocabulary needs of non-speaking individuals. A sample of

persons who could provide input on vocabulary se10.-tion for ACSs

was studied. The information collected was statistically analyzed

to identify underlying themes in the suggested vocabulary content.

Method

subjects

This study was concerned with two populations of individuals.

One population was composed of 25 non-speaking students with

bilit4s enrolled in Special Education programs in local schools

from the Sacramento and San Juan Unified School Districts. These

students were referred by the school districts to our project for a

comprehensive assessment of their cognitive, and language

skills preparatory to the recommendation of a suitable ACS. The

purpose of the particular aspect of the overall project reported

here was to describe the perceived communication need:: of this set

of students, The 20 males and 5 females ranged in age from 7 to 21

years, with a mean age of 13.7 years and a standard deviation of

4.3 years. Nine students were ambulatnry and 16 used wheelchairs.

Nine of the group lived in local residential facilities, while 16

lived at home. Twenty students were diagnosed as having cerebral

palsy; the remaining five each had a distinct and different neuro-

logical or neuromuscular diagnosis (e.g., head trauma, tetardation).

I 4%-/
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Eleven of the students used orthographics (reading, spelling) as

their primary symbol system and 10 of them used alternative symbol

systems (e.g., signing, Olissymbolics). Four students communicated

primarily via pictures.

Since most of the students could not directly express their

communication needs, it was necessary to Indirectly attempt to de-

scribe these needs, For thii purpose, a second population was iden-

tified as those persons who were very familiar with the students

and who could therefore speak to the students' needs from their

perspective as "relevant others." This population included parents,

close relative, teachers, aides, speech/language therapists, physi-

cal and occupational therapists, social/case workers, residential

facility personnel and (when possible) peers of the students. The

estimated size of this population was approximately l50; this figure

is lower than might be expected because many members of this popula-

tion such as teachers and therapists, were involved with several of

the students. A large sample of this population was queried regarding

their perception of the communication needs of the students.

Procedure

Overview. The methodology used in the present study is similar

to that used for needs assessment or job/content analysis in applied

research areas (Anastasi, 1979). A wide sample of the population

was interviewed to develop a content base which was as representative

as possible of the entire content domain, i.e., the perceived communi-

cation needs of the students. This content base was then tabulated

70



Communication Needz Analysis

5

dod consolidated, written in questionnaire format, and distributed

to the population of relevant others. Responses to the question-

naire defined the data which were subjected to statistical analyses.

Interviews. Over a five month period, 128 interviews were

conducted with the students' relevant others. The intent of the

interviews was to elicit content elements in the form of either mas-

sage topics or actual messages (e.g., I need to use the bathroom)

which the respondents believed the students either needed or wanted

to communicate but presently could not. A semi-structured, open-

.ended interview format was used to explore three topic areas:

situations and activities which the student was involved, messages

perceived Js difficult or impossible for the student to communicate,

and projected changes in the student's communication needs for the

next 6 to 12 months. Probe questions were used to :larify ambiguous

responses and to elicit more specific examples of messages believed

to be useful for a communication system.

A typical interview lasted about 30 minutes. In cases where

participant such as a teacher or trerapist was iaVoled w,th more

than one student, an attempt was made to conduct separate interviews

on different days. On several occasions this proved !spaniel* and

up to three students were discus: A in one session. The left portion

or Table I describes the sample of relevant others participating in

the iuterview phase of this research.

Insert Table I about here
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Questionnaire development/administration. The suggested content

Communication Needs Analysis

elements derived from the interviews were tabulated and collapsed

into 91 questionnaire items. Each item included about s.lven word or

phrases which served as examples of specific messages. A brief

phrase describing the overall item was typically used as the last

message example for each item. The 91 items were randomly ordered

on the questionnaire. Each item was rated on a :even point scale

containing a verbal anchor at he sale value of 1 ("not very

appropriate") and another anchor at the scale value of 7 ("very appro-

priate"). Each respondent would rate each item according to its

appropriateness for a sing!e student. A total of 140 questionnaires

were distributed. This distribution is shown in the third column

of Table 1.

Results

Overview

the 91 questionnaire items were factor analyzed in an effort to

structure the content elements by potential underlying themes. With-

in each content theme (factor), the frequerrj with which the content
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elements occurred in the Interviews and the mean ratings of each

item as calculated from the questfonniare responses are presented

below. With regard to the latter measure, the mean item ratings

had an overall standard deviation of 1.97. Based en the 98 re-

spondents, the standard error of the mean is approximately .2;

thus, mean ratings differing by two or more standard error units

could be said to differ significantly with better than 95% confi-

dence. The reliability of the item ratings, as indexed by the

coefficient of internal consistency (coefficient alpha), was .:8.

The last column in Table 1 shows the number of questionnaires

returned by each group of relevant others. Overall, the 98 ques-

tionnaires represent a 70% return rate.

Althcugh it is statistically desirable to have a large

(e.g., 10:1) ratio of respondents to items, a factor analysis was

performed despite the extremely low ratio in this case. It was

felt that the analysis would prove useful in identifying underlying

themes. At the same time, the factor structure should be treated

as only an initial exploration of underlying themes which might

stimulate further research.

The data set was subjected to a principle components factor

analysis with varimax rotation. While 17 factors were computed

with eigenvalues exceeding unity, the rotated four-factor solution

was selected as being most interpretable. Eigenvalues for the un-

rotated four factors were 37.23, 7.27. 5.39. and 3.45, and they

cumulatively accounted for 58.6% of the total variance. The factor

loadings presented in the tables below are from the rotated factor

1.73
matrix.
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Factor I

Factors loadings. Table 2 presents the questionnaire items

loading most strongly on Factor I, and the third column reports

those loadings. Item 19 includes monetary and shopping related

terms, and was the highest loading variable on the factor. Other

variables loading strongly were: Item 8, involving school related

words (e.g., homework) and phrases used for interaction with

teachers; Item 6, disability related terms and phrases; Item 5.

mathematical words and concepts; Item 57, school subjects; item

16, phrases appropriate to group discussion (as defined by relevant

others); and Item 46, issues relating to intimate/personal conver-

sation (again as defined by relevant others). Based on these and

other high loading items, this factor could be interpreted as re-

flecting interpersonal and academic communication needs, the

sense of information exchange. Much of thin. excnange takes place

in the school setting, the community, and during peer Interaction,

either in groups or on a one-to-one basis.

Insert Table 2 about here

Interview frequency. The fourth column of Table 2 shows the

frequency with which the Content elements represented by each item

occurred during our interviews. An element was counted only once

per interview per student, even if the person mentioned it several

times during the se;sion. Survival messages/communication with

strangers, adjectives and general descriptive terms, and school sub-
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jects were most frequently mentioned Other high frequency cate-

gories included conventional conversation, school/teacher related

terms, 'ports related vocabulary, peer interaction, and monetary/

shopping messages.. These frequency data appear to be generally

consistent with the suggested construct label of interpersonal/

academic communication needs.

Item ratings. The last two columns in Table 2 present the

mean rating and its standard deviation for each item in Factor 1.

Since a scale value of 1 reflected a judgment of "not very appropri-

ate" and a 7 reflected "very appropriate", the midpoint of 4 should

reflect a "neutral" stand on the item. In fact, the average scale

rating for these items was 4.16, a value very close to the midpoint

of the scale. Overall, the items judged as most appropriate were

those dealing with conventional conversation, peer interaction,

numbers, assertive commands, expressing opinions, and survival

messages/communication with strangers. While consistent with the

general factor, these ratings seem to emphasize interpersonal dyna-

mics to a greater degree than the factor loadings and frequency data

did. The lowest rating by far was for vocational aad occupational

words, possibly refleutIng the age of the students in our Study and

lack of such expectations for these students on the part of the

relevant others.

Factor II

Factor loadings. Table 3 presents those items whose strongest

loading was on Factor II. The two highest loadings were obtained

for Item 18, toys and activity related equipment, and Item 43, house-
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hold items. Other items showing relatively high loadings included

general play activities, texture/color/shape terms, holiday/sr cial

occasion terms, general types of places, and meal related terms.

A common thread to these Factor II items has to do with activities

(e.g., playing, mealtimes) and events (e.g., holiday, birthdays)

associated with home or living fe,-illty, and family or caretaker.

For convenience, this construct will be iaueled as an activities

dimension.

Iniert Table 3 about here

Interview fre%ncy. The two most frequent content categoric

under Factor II, a; can be seen from Table 3, were relating past and

future events (Item 79) and lnte-tainment terms (Item 1). Other

items mentioned frequently included general types of places (e.g.,

restaurant, school, home), social/cluk/home activities (e.g., dances,

movies), outside activities, toys and activities related equipment,

and genera', play activities. These data seem to be consistent with

the above factor intei .retation.

Item ratings. Table 3 presents the mean scale rating and st4ndwd

deviation for each Factor II it.m. The average scale rating for these

items was 4.57. On the whole, then, these items were judged as some-

what more appropriate than those contained in Factor I, the inter-

personal/academic communication construct. The activity items viewed,

on the average, as the most appropriate of this group included enter-

tainment terms, personal items (e.g., comb, toothbrush), indicatin'

quantities of food, locations within a home/facility (e.g., snack bar,

1'x`61
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bedroom), meal related terms, and outside activities,

Factor 111

Factor loadings. Items which loaded most Strongly on the third

factor are shown in Table 4. The highest loading items included Item

20, specsfir drinks/drink: Item 28, hungry/thirsty/hot/cold; Item 22,

pain /sickness location/body parts; Item 27, like/don't like/love;

Item 48, bathroom needs; item 31, tired/sleepy; and Item 32, happy/

sad. Based on the majority of items contained here, an interpreta-

tion of this factor would be that it represents basic needs. In fact,

Item 65, basic needs, loaded heavily on this factor. These needs en-

compass consumatory and elimination functions, pain, general emotional

states, personal concerns, and expressing yes/no.

Insert Table 4 about here

Interview frequency. The most frequently cited category o'stained

from the interviews called for the student to identify specific foods

(see Table 4), Other high frequelicy elements were related to medical

concerns, pain and its location, family roles (..g., mom, brother),

hygiene, toileting, and yes/no. These frequency data would likewise

suggest a common theme relating to basic needs.

Item ratimas. Table 4 also shows the mean scale rating for each

Factor lit item. The average scale rating for these items was 5.38k

This overall mean Is very high for a seven point scale, and indicates

tnat these items as a group were judged to be appropriate inclusions

a communication system for the students. In fact, several items

yielded mean ratings in excess of a scale value of 6. Recalling that

17 7
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these means are each based on 98 respondent ratings, means in excess

of 6 reflect very strong and consistent judgments.. The items per-

ceived as very appropriate content elements included hungry/thirsty/

hot/cold, family roles, specific drinks/drink, specific foods, and

pain and its le.-.ation. Other highly rated items included uncomfor-

table/hurt, like/don't like/love, eat/food and toileting.

Factor IV

Factor loadings. Table 5 presents the items which loaded most

strongly on Factor IV. The highest loadirig items were Item 56, emo-

tional needs; item 71, miscellaneous internal states (i.e.., confused,

compassion, dreams, puzzled, excited); Item 91, don't understand/

don't know; Item 87, frustrated; and Item 89, fear/afraid. Other

items with relatively high loadings related to names of people, re-

quests (e.g., let me try, can we go?, wait), miscellaneous negative

feelings (e.g., bored, lonesome), want/like, and phrases used for

interaction with a physical or occupational therapist. The items in

this factor seem to represent a somewhat more sophisticated use of

concepts compared to the basic needs interpretation of Factor ill.

For example, like/don't like/love and upset loaded on Factor III.

items in Factor IV, such as fear/afraid, frustrated, and miscellaneous

Internal states deal with more abstract and precise distinctions. Factor

IV, also taps into expressions of uncertainty (don't know/don't under-

stand) and communications which we les., biologically and more cogni-

tively related (e.g., want/like, requests). For want of a bi.tter label,

we will refer to this construct as apperceptive communication.
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Insert Table 5 about here

Interview frequency. As can be seen from Table 5, *he most

frequently mentioneJ elements were assoicated with adult-child

interactions and requests. Other representative high frequency cate-

gories were want/like, generically identified people (e.g., friend,

teacher, boy, girl), names of people, miscellaneous negative feelings,

and verbs.

Item ratings. Table 5 Also shows the mean item ratings for each

Factor IV item, The average scale rating for these items was 4.87.

These items tended to be viewed as somewhat appropriate for inc!usion

in a communication system. Among the more highly rated items were

generically identified people, wart/like, names of people, emotional

needs, and miscellaneous negative feelings.

Discussion

The purpose of this research was to describe, from the perspective

of relevant others, the communication needs of a particular population

of school-aged non-speaking Individuals. The results indicate that

these needs span four dimensions. One dimension, labeled as inter-

personal/academlo content, represented messages related to schoolwork

aid interacting with others in more socially-oriented ,ettings. A

second dimension addressing communication about activities subsumes

recreational activities and special events more usually associated

with the students' home or residential A third dimension

appears to represent communications pertaining to basic needs inlud-

fng biological functions and bread-range af7ective states. The last
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dimension seemed tc, reflect a more sophisticated iteration of the

basic needs factor, in that more exacting distinctions among af-

fective states and more abstract thoughts were involved; for this

reason, the label of apperceptive communication needs was applied.

Thus, the perceived communication needs of the stuuents may be said

to he along each of these four dimensions, which, as a whole, de-

scribe the content domain of the perceived vocauulary needs of these

students.

Having described the structure of the perceived content domain,

a tentative strategy for developing an initial vocabulary for an ACS

for a given user can be suggestee:. Since the general content domain

is structured along four dimensions, each of the four d mensions could

be explored separately for any given user. For example, the profes-

sional can ask a non-speaking person and hi; or her relevant others

if some basic heeds (fully defined for the people) should be included

in the ACS. With an affirmative response, some of the more likely

topics (as judged by the factor loadings, frequency data, and scale

ratings) might be suggested. Perhaps specific drinks/drink is judged

as important. One possible vocabulary entry thus becomes "drink."

It is still possible to probe one level deeper in this structure by

attempting to Identify those specific drinks it might be useful to in-

clude. This process would continue until the entire content domain

was sampled. Although potentially a time ' uming process, the effort

invested to generate an initial vocabulary might pay dividends in the

more effective use of the ACS in the long run (Vanderheiden & Vander.

heiden, 1977).

ibil
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One issue not resolved by this study is how representative the

identified content domain is of the actual communication needs of

the students who were the focus of the research. Because many of

these students did not possess communication systems by which these

needs could have been directly communicated, it is possible that

several types of content elemtits, perhaps even an entire content

dimension, remain unmeasured. The research strategy required inter-

vention at some point, and for this reason our initial measure was

made at the first-removed step from the students, By extensively

sampling relevant others, those who knew the students must intimately,

it was felt that an initial estimate of the actual communicatior needs

could be made. Perhaps by using communication systems with a vocabu-

lary derived in part from this research, the students would be better

able to express some communication needs we had missed. This informa-

tion, in turn, would oroduce a more complete and representetive picare

of the actual content domain.

The population of students who were the focal point of our study

spans -., wide range of ages, ambulatory conditions, living situations,

and cognitive skills as indexed by the type of symbol systems which

they could use. In these respects, it is reasGnable to suppose that

the present results are applicable to a substantially larger population.

Yet, limitations in generalizability mu-, be recognized. First, 80%

of out students were diagnosed as having cerebral palsy, and so this

content domain may not be differentially valid for other populations

showing more diversity of disabilities. Second, most of these students

were classified as severely handicapped. Many of the respondents in

the interview and questionnaire phases voiced little or no expectation
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that the students would ever achieve even partial occupational or

financial independence as adults, and the lack of such expectations

is reflected in our data. Populations of less severely 'nvolved in-

dividuals whose vocational opportunities were seen as more vial:0e

would certainly have yielded these additional types of :ontent netds.

Third, almost all of the students spent six or seven hours five

days a week for about 46 weeks per year in school. That large pro-

portion of time spent in school wassufficiently pervasive to influence

the content base as well as the factor structure. It is interesting

that both interp..rsonal and academic content were contained in a single

dimension (Factor 1). It is as though the respondents viewed the school

lessons as a way for the students and teachers to interact with one

anotner, perhaps as a component of the instructional process. The ex-

tent to which these perceptions may be true for other student-teacher

populltions is not known.
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fable 1

Summdry of the Number of Interviews Ccnducted

and Questionnaires Sent/Returned

Participants
Number of
Interviews

Number of
Questionnairzs

Sent

20

Number of
questionnaires

Returned

Fami',

Teachers

Speech Thera-

8

33

6

42

13

11

pists 22 22 22

Physical/Occu-

Pational
Tnerapists 21 20 17

Case-social
workers/coun-
selors 19 17 12

Residential
facility per-
sonnel 14 13 12

School Admini-
strators 4 4 4

Aides 3 3 3

Peers 4 4

.

TOTAL 128
II

140
1

98
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Table 3

Factor Loadings, Interview Frequencies. and hating

Judgments For Items Contained in Factor II

Item

T.V.. stereo. program. music. radio. cartoons. channel. entertain-
amt.

classroom, kitchen. bed.00m. Foothill Cottage. snack bar, laundry.
yard, locations within fecilit..

fisid trips. .ecetiOns. swim, go outside. pit.roic. horseback rides.

go out to eat. skating. outside activities.

church activities, Sunda? School. Jesus, pillar, God, Mks of the

04ble, religious vocabulary,

play with the truck. social games, it's your
to horseplay with dad, bingo, want to swing,
play ectivi mist .

Street, Lake Tahoe, cebiA at Fort Oregg, go
lege Oak Orive. names of pieces, beck East.

turn, jug, rope. wont
dram. color, general

to San Francisco, Col
geographic locations.

round, mood, rod, blue, plastic, textures. materiels. colors.
shapes.

bell, tennis racquet. bicYcle, kite, train set, paints. Skittle-
pool, favoritt toys, building blocks. activity Oquiroeot, tOyS.

keys. toilet Items. deodorant, mirror.
purse, wetch, towel. personal items.

McClellan AFO, grandma's house. Midi*
aids, name of church. Sears, enabling

tcothbrush, comb. jewelerY,

Shack. Laurel Mills. McOon-
center. specific places.

Christmas, birthday, decorations. Melloween, Christmas trees, wilet
he got for Christmas, Fourth of July, hoilleY and special occasion
related words.

cup, bed, dishwasher, desk, chair, lamp, spdbn, clock, window, .oar,
furniture, household items.

Food self., independent living vocabulary, dressing. I went to do it
myself., l can oat out by myself., mis shoos, button, self-help
vocabulary.

cat. dog, neee of pet, horses, fish, giraffe, animals. pets.

where iloommons is, school. home, Parks, church. swimming pool,
rsst eeeee t. general types of places.

planning activities, Laurel Mills activities, social things, re-
crsetion. things she'd like to do, activities In general,

Went more to eat., cobra, Portions are too large., ask for seconds
et lunch. I want more of ., quantity of food.

dances, ballet, (fool Kids Club, 4-o, movies, Girl Scouts, parties,
social/home/club activities.

lunch, breakfast, snack. It's lunchtimal, dinner, feast, meals,

I performed poorly., I was In a fight., tell whet he did with his
family, I had a good time at school today., 1 went to the
Were going to have spelling "bee", tell what happened, TM who.
will happen,

_Bs

Factor
Loading

.379

.506

.558

.449

.704

.363

.C73

.814

.483

:315

449

.771

.362

.559

.643

.489

.567

.546

.619

.524

22

interview p

Frequency

R

Moen

200 5.86

55 5.31

136 5.26

38 3.17

100 4.09

2 3.68

65 4.26

105. 4.04

42 5.31

54 4.81

78 4.99

76 4.64

77 :.1113

1

581 4.30

17i 4.72

61 4.80

14 5.31

163 1.84

38

256 4.99

OM
S. 0.

1.63

1.78

1.60

2.03

2.16

1.93

2.03

2.08

1.87

2.05

1.89

1.93

2.20

2.10

1.99

1.89

1.85

2.05

1 1.96

1.09



item I

Communication Needs Analysis

Table 4

Factor Loadings. Interview Frequencies, and Rating

Judgments for Items Contained in Factor 111

item

11=1

11

20

22

23

Mom, brother. families. sister. Oad. twin, parents. grandmother.
family roles.

need a drink
outce, slurpees,

mY stomach hurts
foot hurts, body

I don't want to drunk milk, Coke, water, soda.
drink. specific drunks.

headache. ear, tootha00, anatomic references.
Parts. location of sickness/pain.

let people know what he wants to eat, carrots. Rig Mac. dessert.
pizza, names of foods. favorite foods, doesn't like the food,
specific foods

24 health, nutrition, mensetons, seizures, temper LLLLL t changes due
to pacemaker. itches, physical changes accompanying menstrual
cycle, miscellaneous basic needs.

25 upset.

26

27

28

30

31

32

33

39

45

48

50

59

63

65

81

b5

socks, shoes, brown pants, sweater, new pajamas. ohat she would
lilt* to wear on o trip. shirt. clothing.

like, don't 1ke, love.

hungryt thirsty, hot, cold.

washing. get a haircut, do make up for me, brush tee! comb my
shooer. oath, bubbles,, general hygiene, hygiene activities.

I'm sired. sleep, bedtte, hasn't slelt wttl. fle0 a rnst I'm

pooped, sleepy.

happy. unhappy, sad.

down, up, left, right, backward, forward, to the side, directions.

on, over, off, in, out. behInd, under, this, that at, with, p:e-

positions.

ft No

Go to the bathroom., bethrooming needs. toileting. Hush the toi-
let., tolleting problems, toilet. bathroom.

me, yew, we us, my, vour, pronouns.

unc fortable hurt.

Tir t, time concepts..

basic needs.

Something ss hurting., sick, I don't feel rood tads/ need medi-

cation. surgeries, Will .t hurt7, hospitl/madical/surgery terms.
pain. general not feeling well.

food,, eat, oaring. foliJieg.

23

Factor
Loading

Rating
Interview
Frequency mean S. 0.

.302 153 6.21 1.46

,799 99 6.11 1.23

.700 163 6.04 1.59

.574 235 6.09 1.49

.419 28 4.09 2.34

.647 16 5.42 j 1.95

.555 110 5.24 1.94

.699 70 5.76 1.71

.774 113 6.24 1.39

.593 131 5.31 1 1.98

.685 65 5.43 1.81

.:,62 97 5.43 1.99

.548 V) 3.87 2.13

.461 82 4.19 2.06

.552 130 1 4.63 2.49

.689 141 5.71 1.72

.514 69 4.86 1.94

.625 66 sm 1.05

.964 18 4.54 1.84

.628 86 6.15 1.38

.599 166 5.52 1.83

.554 106 5.75 1.55



Communication Needs Analysis

Table 5

Facto' Loadings, Interview Frequencies, and Rating

Judgments for Items Contained in Factor IV

tem I Item
0

12

17

58

60

61

62

68

70

71

82

87

therapist, friend, nurse, doctor. teacher. aide. girl, boy, people.

braces fitting properly, sit up straighter. my balance is different,
need more support, input on therapy, Don't have the strength to do
it., what he /she likes/dislikes about devices. interaction with
therapist.

feels bad, bored, lonesome, grief, depressed, Something is bothering
me., worried, miscellaneous negttive feelings and emotions.

I want to .. desires, want, I need doevOt want sometning,
I don't want ., what he would like two, I don't like it.. Ore
ferences. ch01771, wants, likes.

feelings, emotions (IA general/. emotional needs. how he is feeling,,

when, where, who, what. how; why, which, question worms.

rolling, gloss motor, positioniel, Walk around In walker., mot, Work
with weights., articulation, therapy activIties.

therapist's name. employees at tht Gardens, teacher's names, names
of %..hoolmates, na -es of teeme in family. friends' names, authority
figv 4 name, names of people.

night, *morrow, morning, past, future, often, weekend, qualitative
time con,,..,ts.

"a," "n." "le," letters, alphabet.

Speech. Pltysical, OccuOational, Therapy.

confused. cowoassion, dreams. Outtlaa. excited, miscellaneous inter-
nal states.

Want attention., wait, I want to do with you.. I want to help
out., Let me try., I would like ., .4n we go?, I need my page
turned.. re.oests.

was, put, -h. go, give, hear, touch, have. run, verbs.

When Is mom coming?, I went to do this work, but I am frustrated.,
Today Its 'no hard., tell why he is angry, They're taking away ivy
books., Can I go out and play/. Whet shOold I do next?, I'm reedy
to go bock to Laurel Mills.. adult-child interactions.

frustrated, frustration.

VI You loft the feat out.. I'd prefer food on the side of my mouth.

how he wants, lie eggs fixed, I need my food cut77-161t the food on

the back of my teeth more . where he needs nis drinking cup placed
special utensils, food preparation and special Instructions.

89 fear scared, afraid,

90 rain, climate, forest, . ", temperature, weather and nature terms.

91

I

I don' understand., 1 don't know.

19

Fader
oa4ing

.364

.550 85

.578 153

569 195

.692 109

:5)4 99

.374 6/

.609 E 470

.1,77 49

.424 :0

.431 25

.687 36

.581 347

153

.505

.61,6 54

174

.646

.414

.663

Interview
Frequency

181

33

31

2)

26

L

Neon S. 0.

6.02 1.45

4.79

5.5)

5 'l7

S'67

5.03

).58

5.70

4.91

4.56

4.25

Rating

2.30

1.88

1.71

1.73

1.99

2.18

el

1.78

2.39

2.28

4.43 2.22

;.11 1.93

k.169 1.98

4.41 i.2

5.02 2.00

4.i0 12.33

5.30 1.87

3.38 1.74

5.27 2.01



Perceived Vocabulary Needs for Non-Speaking Users of Augmentative Communication Systems

Iinterpersonal-academic I Recreational-special events I Basic Needs LAppereSpil vs content

Peer home Places1 Activities Basic
Feelings

&mike 4enerel Therapy Requests I People-

social

General Generic Geographic Facilities Activities Speech
Physical

Occupational

Etc.

School

Preschool
Nome
Nouse
Playground
Hospital
Church
Apartment
Post Office
Library
Grocery Store
Store
Restaurant
River

191

Negative Positive

Feeling bad I feel good today
Crying Pride

Bed mood Affection (needs for/s6w4)
I hate you Want hug
Depressed Pleasure
Lonesome Enjoyment
Homesick Having fun
Worried Joy

Something Is wrong Surprised

Disappointed Comfortable
Something Is bothering Content
him/her
Bored

192
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Characterization and Evaluation of Selected Commercially
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Available Augmentative Comunication Systems
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Abstract

Eleven commercial devices, as well as communication boards and

books, are discussed in terms of technical evaluations, human

factors evaluations and clinical trials. The systces are com-

pared using a table containing six major categories: symbology,

physical selection method, cognitive selection method, receiver

user output format, vocabulary size, and vccabularynanipnla-

tion. A seventh category, physical construction, is presented

by way of tables containing specific information about the

commercial devices.
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Introduction

In order to match augmentative communication systems (ACSs)

to non-speaking and/cc writing clients, it is necessary to sys-

tematically determine the systems' characteristics. The

determination of augmentative communication system

characteristics serves seve:al purposes. First it allows us to

carefully examine the system, its components and how they

function. Second, it facilitates a match to client needs by

isolating characteristics that are pertinent to matching a

system to a client. This is important since not all

characteristics may have any or equal pertinence to the match,

and rot all clients have the same goals and physical or

cognitive/language skills. Characteristics which do meet the

client's needs or may be made to meet the needs with minor

changes in the system are identified through the characteri-

zation process. 'this _then allows for a comparison of fit

between a system's characteristics and a client's needs and

skills. Some authors who have developed tables and systems to

aid in matching devices to clients include Holt and Vanderheiden

(1975) and Montgomery (1980).

An evaluation of the system establishes an overall level of

excellence through considerat:mn of conformance to specifica-

tions and manufacturing quality. This level of quality includes

a consideration of how well the device performs when used by
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3.

clients. The level of the manufacturer's responsiveness bo

repair needs and suggestions for improvements are also consider-

ed. -This overall evaluation of quality is taken bo be another

characteristic to be included when matching a system to a

client's needs.

Characterizations and evaluations of augmentative

communication systems serve multiple purposes in addition

to those alreadl mentioned. The information can be shared with

individuals in related professions. This may improve the type

and quality of communication systems which are designed and

manufactured. The feedback to manufacturers may make them mare

responsive and responsible in barns of improving the quality and

features of their systems. By defining characteristics aril more

carefully matching them to client needs, the "closet syndrome"

might be avoided. The "closet syndrome" is something most of us

have seen happen. A:device sounds just right for a client and

is purchased. It does not work well for the client and it gets

put away in the closet. A more careful analysis of the

characteristics of the system and the client's needs should

avoid this problem.

methcds

The methods used by us to characterize and evaluate

augmentative communication systems involve a threefold approach:

technical evaluation, human factors evaluation and clinical

trials. The technical evaluation identifies specifics about

the system such as its manufacturer, distributor, weight, size,

dimensions, input, output, case material, per source,
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accessories, price and documentation (user's manual). Both the

internal and external construction are examined and evaluated.

This phase of the evaluation also addresses safety and

conformance to good manufacturing practices.

The human factors portion of the device evaluations are

conducted by able-bodied staff personnel looking at

characteristics of the augmentative communication systems

Which could affect human performance variables. Among the

characteristics usually examined are:

- minimum cognitive, language, sensory, and motor

skills required bo operate/utilize the ACS in-

cluding its interfaces

- the types of cm:rands or features (e.g., backspace,

memccy capabilities) contained in the ACS

- the layout of the commands and vocabulary (if

programed/supplied by the manufacturer)

- the speed at which a message can be assembled

- the flexibility of the device in terms of accom-

modating to the changing needs/abilities of users or

in the variety of functions it can execute

- the degree to which users can access/use the device

independent of a caretaker or message receiver being

present

- the accuracy, completeness, and clarity of the

operating instructions.

Finally, clinical trials are done using from four to eight

subjects. The majority of subjects are individuals who seem to
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be likely candidates for the system under evaluation. A few

unMely candidates may be tried to determine the flexibility of

the system. This sometimes produces surprising results. The

system may work very well with someone who would not appear to

be a candidate user and we then need to reassess our description

of candidate characteristic. We may discover technical or

human factors problems in use that did not show up during "bench

tests". In addition we can obtain user opinions about system

features. Users often make very good suggestions about modifi-

cations that vould improve the system.

Device Characteristics

Characterizations of twelve devices are presented in this

report. We have attempted to sample devices representative of

the major types of devices presently available. These devices

are shown in Table 1, organized by major ACS categories. Time

encoding (scanning) devices are usually configured in a

matrix-like manner with a certain number of rows and columns.

Each location in the array can be indicated by something such as

a pointer (cursor) or a light emitting diode (LED). By

operating a switch or a set of switches, the operator can access

(and indicate for a certain time) the location containing the

desired message. Other scanning nodes are used with t.v.-like

displays such as the EMS Communi-mate uses, Here, the scanning

is done by moving a flashing cursor to the desired location and

then activating a switch to "enter" that choice.

Voice output devices produce either recorded or synthesized

speech. The two devices evaluated in this category produce'
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synthesized speech and contain manufacturer programmed phrases,

words, morphemes, letters and phonemes, all of which are

separately and independently accessitle.

Devices in the printed output category conceptually

resemble typewriters with some important differences. TWO, the

Canon and the Proscan, are exclusively spelling-based devices

which print each character and space on continuous but very

narro strips of paper. One, the Sharp Memowriter, has both

spelling and word storage functions. Its printout is on a cash

register-like roll of paper. The Autocom has the features of

the Sharp Memcwriter plus very flexible storage and input selec-

tion capabilities and has a wider cash register-like paper roll.

Ccumunication boards usually involve direct selection but

encoding or scanning are also possible. The output is always

transient visual and they are extremely versatile in terms of

size and type of vocabulary which may be used with the system.

Although three of the devices evaluated, the EMS ccariuni-

mate, the Express I and the Autocam, are more complex then son'

others and might fit into two categories, we have chosen to fit

them into the category which seems to best describe their

functions. There are no hard and fast rules for grouping these

twelve ACSs, and many variations are possible. As these devices

are discussed in greater detail, functional similarities between

ACSs n different groupings will oe notad.

A Hier chy of Device Characteristics

A uc ial step in selecting ccumunication systems and

strategies for specific clients is the transformation from

260
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client goals and skills to relevant candidate system choices for

that client. A candidate system is one that is consistent with

client goals (either all goals or a subset of them since many

clients require acre than one system) and is consistent with

client skills (physical, cognitive, lelguistic). It is then

considered along with other candidate systems in making a final

recommendation. In order to systematize the chnic2 of candidate

systems, we have developed the hierarchy of device

characteristics shown in Table 2. There are seven categories in

this hierarchy: symbol system, physical selection method, cogni-

tive selection method, output format (receiver and user), vocab-

ulary size, vocabulary manipulztion, and physical construction.

These are arranged foam the lowest to the highest level based on

the highest level being most general, the most inclusive of the

lower levels. The lowest level is the most specific and the

least dependent a other higher levels. Within each category

there is also a hierarchy based on, the sane considerations.

Progression from the lowest ta the highest level reduces the

number of available system options; i.e., the scheme converges

to a set of candidates among which there are tradeoffs. Cook

and Preszler (1982) describe the use of this hierarchy in the

selection of candidate systems for clients. Since one system

seldom meets all needs, more than one device may be selected

and/or the candidates must be prioritized. When they are

prioritized, tradeoffs of one feature for another are often

necessary.

In order to use this hierarchy in the selection of

2 i



candidate systems, it is useful to express the characteristics

of these systems in the sane format. Table 3 shags such a

characterization for the twelve devices described in this paper.

One characteristic, physical construction, is evaluated using the

appropriate tables, 4 to 6, and the information contained in the

technical evaluation for can aerc devices. Someone wishing to

match a system to a client's abilities and needs way do so by

checking the subcategories that best describe the client's goals

and skills on a check sheet such as that shown in Table 7. Hy

comparing the rest'lts of Table 7 to Table 3 it can be determined

which devices net the acct crucial needs and the majority of

needs for that client. These then form a group of candidate

devices which may be tried in order to rake a final selection.

This approach requires a detailed assessment of client goals and

skills in order to identify candidate system choices. We have

described such an zlsessment procedure (Coleman, et al., 1980;

Meyers and Coleman, 1982; Coleman and Preszler, 1982; Cook and

Barker, 1982, Cook and Preszler, 1982).

Device Evaluations

Scanning Devices

The scanning devices in Table 1 and 3 share several

features in commun. Each provides the user with a display

containing from 16 to 114 locations. The array communicators

(Matrix, Zygo 16C and Zygo 100) require the user of an aid to

construct the vocabulary entries that will be placed on blank

overlays. Thus, as many "pages" of information as necessary may

be prepared. However, the user cannot independently select a
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new page. The Ccumuni-mate is preprogrammed by the manufacturer

with a total of 420 choices distributed over 19 pages of nerds,

phrases and alphanumeric characters. The user can work with

only cne of these pages at one time, but user page selection is

possible. The Express I has four user-selectable programnable

levels from which i:he user nay choose vocabulary items. One of

these levels contains preprogrammed words and alphanumeric

characters. The remaining three levels may be customized by the

user.

All of the scanners utilize a cursor tai indicate which

vocabulary element has been chosen. This cursor is directed by

an interface connected bo the device. There are several types

of scanning employed in these devices. Directed scanning allows

the cursor to be moved in one of four directions by connection

to cne to four switches. The Zygo 16C uses a left only scan in

which the cursor jumps to the next row when it reaches the end

of one row. This device can also use left and down scanning via

two switches. The Matrix and Connuni-mate also have the two

switch mode. The Zygo 100 and Express I add up and right to

their scanning through the use of four switches. Row column

scanning is used in the Matrix, Zygo 100 and Express I. In this

mode, the lights in one entire row are illuminated

simultaneously. When a single switch is pressed the cursor

moves across the raw until a second switch activation. Upon the

second activation the cursor stops to indicate selection of that

vocabulary item, "automatic" scanning in which the light

steps from element to element in the array until the user hits a

2 3
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switch is also available co the Zygo 16C.

Each of the scanners can utilize a variety of interfaces

thereby increasing the likelihood that users with varying

degrees of physical abilities can control the device.

Scanning devices require the operator to possess certain

oognitive skills in addition to a symbol system and an

understanding of the comunication process. For exanple, the

user must understand the principles of cursor use; i.e., that a

cursor "moves" around in a display field, that it serves to

indicate a Choice, and that its movement corresponds to physical

actions of the user cn the switch. The user must be able to

visually follow the moving cursor and anticipate where it will

be next cc fixate co the item of choice and attend to it until

the cursor reaches it.

Technical Evaluation. Specifications for the scanning

aids evalauted are shown in Table 4. None of the cases of these

devices is sealed against moisture or dirt. The Express I, in-

tended to be used either flat on a lap tray or table or on an

easel, is particulary susceptible to accumulation of moisture

(such as from drooling), food, dirt, etc.

Several types of switch (interface) connectors are used in

these devices. Both Prentke-Romich and Zygo sell adaptors for

each others switch connectors, and the Ccanuni-mate uses a Zygo-

like switch connector. The Matrix uses a non-standard octal

connector. This lack''of compatibility limits the use of other

manufacturer's switches with the Matrix, but IMMO supplies a

large variety of switches for use with the Matrix.
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Replacing the overlays on the three array oommunicators is

simple due to careful design. This task is more difficult with

the Express 1.

All the scanners, except the EMS, use rechargeable

batteries as the power source. This greatly enhances

flexibility both through portability and ease of classroom use.

The Zygo 16C and 100 and the Express 1 have wheelchair mounting

systems available as accessories. The DUPOO, Zygo 16C, Zygo 100

and Express T also have stands for positioning the device cn a

table or lap tray in front of the user.

Each of the devices was disassertaed in order bo evaluate

internal construction. All devices except the Communi-mate,

were designed specifically as augmentative communication sys-

tems. The Communi-mate is based an the Sorcerer microcomputer,

with some components added%

All these devices use nodular construction in which

subfunctions of the device are fabricated an separate electronic

printed circuit boards (PCBs). This facilitates repair since

an individual PCB can be replaced easily and quickly if it mal-

functions.

The use of nodules also requires that interconnecting

cables and connectors be used. Labeling of these cabler and

connectors rust be logical and clear in order tc prevent

mdsassembly. Both the Zygo 36C and 100 have well labeled

connectors, the Express 1 has no labels, and the Matrix has

oily hand lettered labels cn the PCB. The Communi-mate has

fewer nodules and uses unique connectors fur all cables. This

2 0 5
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physically prevents erroneous connections.

The manner in which the interconnecting cables are

assembled is also important. The [IWO), Zygo 16C and 100 all

use cables composed of bundled individual wires. The other

devices all use flat cable that is manufactured with multiple

wires in cne package. The latter approach results in lever

production costs, but either approach is acceptable if the

cables are ,Arefully routed and mechanically abilized to avoid

strain on the connectors. This is generally true of the

scanning devices.

The quality of design and construction is a subjective

judgement. Good manufacturing practices (GPO for electronic

devices are well established (Federal Register, 1978). We

evalaute the quality of devices against these GNPs. The quality

of construction and design vary significantly for devices in

this category. We judge them all to be adequte, but several

deficiencies were noted. All devices had post-production

add-ons of ccmponents on the PCBs. These are less mechanically

stable than components that are firmly attached to the PCB

during production, and are thus mare susceptible to failure due

to mechanical wear (such as vibration or mechanical impacts

applied to the device). The Ccmmuni-mate, Matrix and Zygo 16C

had the fewest add -ons, and the Express I and Zygo 100 had the

must. On a strictly subjective basis, we judged the overall

quality of construction (e.g. soldering of electronic parts,

quality of PCB fabrication, layout, cabling, etc.) to be

superior for the Communi-mate, Matrix, Zygo 16C, and Zygo 100.

2
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One exception is the modifications made to the Sorcerer

computer for the Cammuni-mate to enable single switch use. These

are somewhat flimsy and subject to mechanical failure, in our

judgement.

Human Factors and Clinical Trials. All of the array

devices evaluated except one (the EMS Cammuni-mate) have the

option to usejany type of symbol system: pictures, Blissymbols,

Rebus, words, letters and so on. The only limiting factors were

size and placement in relation to the selection light or cursor.

The Zygo 16C allows an area of 3" by 3" (75 by 75 nui) for the

symbol end the selection light is to the left of the area. The

Zygo 100 has an area of 1 5/8" by 1 1/4" (41 by 30 on) for the

symbol with the selection light in the middle of the area. This

presents problems for the use of pictures since they must be

rather small and may cover the selection light or must have a

hole in them to allow the light bo shine through. The size of

letters and words placed in these areas would be adequate for

someone with normal vision but a problem for anyone who is

partially sighted. The Matrix communicator presents similar

problems since the area for the symbol is 1" by 1" (25 by 25 mm)

with the selection light in the middle of the area. The EMS

Communimate programs presently available only all for reading

and spelling but other programs could be developed for symbol

users.

Due to the versatility of these devices the symbol type is

seldom a problem. The method of selection however may present

problems to some clients. The movement from item to item may be
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done automatically by the device or each move may be directly

controlled through a switch by the user. When the device auto-

matically scans, the user must have the skill to predict when

the light will be turned on at the appropriate item and time the

selection to stop it there. This requires very good attention

and prediction skills. If the person is controlling the light

selection, perseveration or extraneous movements must be con-

trolled to prevent overshooting the target. Again both

cognitive and physical skills are involved.,

The selection of an appropriate interface may alleviate

some of the physical problems. One advantage to array type de-

vices is the fact that they have a wide variety of switches that

may be used for interfaces. This increases the likelihood of

the selection of a successful interface. Some of those used

with the devices during our evaluations included tread, slot,

leaf, joystick, touch and EMG. These net with varying degrees

of success depending upon the client's abilities. It was the

rare client who did not have success with at least one type of

switch.

One of the major problems with all array type systems is

rate of selection. With rare exceptions, they are slower than

direct selection methods. During testing, rate of selection

varied from about 4.5 to 7 seconds per selection, that is per

space not per desired communication message. We would expect

this rate to increase with increased familiarity with the

device. A positive feature of all of these devices is

adjustable speed for automatic scanning. This allows for change
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as improvement'in selection, time and accuracy occurs.

The Zygo 100 and Matrix have memory features. These allow

the user to organize a message, call the listener and present

the message. This is particularly useful in situations in which

the listener has limited time. This does assume that the user

has the cognitive skills needed to learn and remember the rules

neeclad to put something into memory and recall it. It was our

experience with clients that the majority of clients who could

use the devices could learn the rules for programming memory in

a limited amount of time.

The EMS Conuni-mate and Zygo 100 also have printer attach-

ments which all the message bo be printed and read at another

time.

Ifie Zygo 16C allows selection of array size to vary from 2

to 16. This is done by pushing buttons on the side of the

device. The model 16 has these switches inside the case. This

is particularly useful for training scanning skills. The

Express I has options for row/column or directed n9

direct selection and either manual (fifth switch) or au tic

(based cm time delay) entry when using directed scanning.

Voice Output Devices

The two devices evaluated in this category were both menu-

fact_ed by H.C. Electronics, the Handivoice Models 110 and 120.

For many nonspeaking individuals voice output is highly desire-

able and most appropriate in meeting certain of their communica-

Hon needs. Synthetic voice output can be understood by re-

ceivers whose primary symbol system ranges from pictures to
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standard orthographics. It can be used when the message sender

must communicate to a small group of people. These devices also

permit the user bo be in face-to-face contact with the re-

ceivers, an important component of ordinary conversation. Both

models allot: the operator bo construct a message either slowly

or rather quickly depending on =intent, but once formed, the

message can be played back at a rate of speed comparable to

ordinary speech. This feature at least partially provides a

"real time base for the comunication. Both models contain,

in addition bo preprogrammed morphemes, words, and phrases, a

phoneme base. The user is thus able to generate all possib1.e

words in the language. Such a capability is a positive feature

for users possessing high cognitive and language skills.

TechnIcal Evalaution. Specifications for the voice output

aids are shown in Table 5. The two Handivoice units are

generally well designed and packaged. The complexity of these

devices dictates that they be rather large and heavy, and this

affects their use by some clients. While the housings (c'ses)

appear bo be solid and well designed, the battery °impartment

cover on the Model 110 was warped on our evaluation unit, and it

did not fit properly. Both units are attractively packaged.

A mechanical CO/ OFF indicator is used. While this does

save per over a lighted indicator, it can be misleading since

the indicator will appear bo be Ctl when it is depressed, even if

the batteries are fully discharged. The HC-110 and HC-120 use

battery charging circuits in which the battery itself acts as a

filter. This design means that the battery must be installed
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when either unit is being charged. If not, damage can occur to

the electronics. This caution is not prominently displayed

on either the battery, charger or case of either model. There

is only a brief statement of caution in the operator's manual.

During our evalcation several malfunctions were noted.

The Model 110 would oncasionally lock in an "Ahhh" node in which

the system continued to produce an "Ahhh" sound instead of

selected items. The audible sound and light emitting diode

which indicate item entry da not indicate for repeated entries.

Also, both units gave false lay battery indicatinns even though

the batteries were fully charged.

Modular construction is used in these devices. Both

contain a microcomputer and voice synthesizer. In order to pro-

tect the proprietary rights of Votrax, the voice synthesizer is

potted in a resin. This adds significantly to the weight of

each unit.

Both models showed evidence of post-production modification

on the electronic PCBs. In the Model 110, the "touch panel"

(keyboard) is held in place only by the cover; and in the Model

120, the liquid crystal numeric display is loosely attached.

Internal stabilization is recommended for these components,

especially since many of the users of these device have

difficulty with motor control, and the devices may be subject

to dropping or other mechanical shocks.

It is possible to plug in the cable from the computer to

the voice synthesizer backwards. This could result in damage to

either component. In general, the interconnecting cables and
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their connectors are not labeled in either mo!el.

Overall, the electronic fabrication is acceptable and the

modular design should facilitate repair.

Human Factors and Clinical Trials. The Handivoice 110

comes with words, letters, morphemes, and phonemes as the

selective symbols. They are arranged on levels which require a

color code to aocess. The selection board contains 128, 3/4"

(1.9 cut) squares. Each square contains four words, let".ers,

morphemes or phonemes. Each Item is on a different color

within a square. The user must first select the appropriate

color using a control key and then press the square. The

lettering is smaller than typewritten material and somewhat

difficult to see. The user may put just a.: color overlay on at

a time reducing the number of items available. The printed

overlays from the company have small lettering even in the

single color overlays but these could be made larger. Many

items may be pictured cc symbols substituted for the pictures on

a single color level. This allows the device to be used by

non-readers.

The squares require 10-70 gms of pressure ba activate the

switch in the square. The switch is not exactly centered in the

square and pressure in certain areas of the square will not

activate the switch. The system has clear and correct capabili-

ties and contains two memories which can hold 40 curies each

The entries, are lost, however, when the device is turned off.

-
A feedback light, a beep, or an echo of the item selected

are available for feadbelt. The feedback light, a small red
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light in the upper right hand corner, always lights. The beep is

a user option. The echo mode is another user option which has

one drawback. The selected message is spoken about 1.5 seconds

after the switch is pressed. This can slow down communication.

The Handivoice 110 produces speech at a maximum intensity

of about 70 dB which is about conversational level for human

speech. Some items in isolation, such as short words or

letters, are difficult to understand but usually become more in-

telligible in context.

The time per item selected for unskilled users was two to

ten seconds. One would expect bo see some increase in speed as

the user' becomes familiar with the system. A keyguard is avail-

able and may improve selection speed and accuracy for some

clients.

The Bandivoice 120 produces synthesized speech when a

three digit code has been either directly selected via a

1-.eyboard containing digits zero through nine or the device scans

the digits by saying zero through nine three times and the user

presses a switch to select the desired number when it is said.

The nmibers to be selected when warming and the already

selected numbers in both cases appear as a liquid crystal dis-

play in the top of the device. The rate of scanning is adjust-

able. The keys are 3/4" (1.9 cm) squares and require 70 gms of

pressure to activate them. if the scanning mode is used almost

any switch may be adapted to be used.

The system has two memories which can hold 40 entries each.

A visual display informs the user when only five more items may
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be entered it memory. The items are rot retained when the

device is turned off. The maximum intensity level is 72 dB. A

keyguard is also available for this device.

It took the subjects between'4 and 30 seoonds to find the

code and press or select the three digits to make each entry.

This time, particularly search time, would probably be reduced

considerably with practice.

Both systems have a male pitch which some girls or women

may not like. Both systems also weigh over five pounds and are

awkward for the ambulatory person to carry. They would, how-

ever, mount well on a wheelchair.

Printing Devices

The devices in this category can be thought of, with cer-

tain important exceptions, as being analogous to small type-

writers. Each has a keyboard, two of which the Proscan and

Sharp Miemowriter, are in fact laid out in typewriter-like

fashion. In all cases, the operator activates a key or sensor

which causes its designated character to be printed on a small

paper tape. The Autocum may be configured in many different

ways with input keyboard arrangements devised by the user. This

allows for altering the input to accommodate for a variety of

user physical capabilities. The Canon has a frequency of

occurrence letter arrancement.

Techical Evaluation. Specifications for the printers

are shown in Table 6. The aut000m has a sealed case to prevent

moisture from leaking into the electronics. The Proscan is not

sealed and has large spaces into which dirt and moisture may
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leak. The SharpMemowriter and Canon Communicator have cases

which fit snugly, but they are not specifically sealed against

moisture.

All of the devices use direct selection. The Sharp Memo-

writer and Canon Communicator have calculator -like keys, the

Proscan uses a head-mounted detector that is aimed at the

desired choice. The Aubpoun uses a magnet attached to various

plastic bases as the selection method. The letters on the Pro-

sc-n display are silk-screened on and may be inadvertently

removed by cleaning solutions. The keys of the Sharp Memowriter

and Canon Conrunicator are etched with alpha-numeric labels.

This labeling should withstand long term use. The Aut000m

allows the user to modify the arrangement of letters, words,

etc., and the overlays are placed under the moisture sealed

cover.

All devices in this category use tachargeatde nickel cad-

mium batteries. The Canon Communicator has the batteries sealed

in a separate housing. This has lead to many failures of the

cable connecting the battery pack to the communicator. These

batteries can only be replaced as a unit. The Proscan uses

size "C" batteries that are readily available. Changing these

batterieF requires opening the case and my be difficult for a

non-technical person. The Shappliemowriter has the batteries

inside the case. They are intended to be replaced by the user.

The Canon Communicator and Aut000m have indicators that

show that the device is turned cn. The Sharp Menowriter

indicates "CN" by the active display and the Proscan by the
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flashing red light emitting diodes in the display matrix.

Wheelchair mounting systems are available front the

manufacturer for the Autoopm and from Zygo Industries for the

Canon Communicator and Sharp Memowriter. The Proscan is design-

ed to be placed on a lap tray or table in front of the user.

All the printing devices were disassembled to evaluate in-

ternal construction. Disassembly of the Canon Communicator and

Sharp Memowriter requires the removal of screws and the use of a

"twisting* notion ba release several tabs. The Autocam is

disassembled by removing the over and 16 case screws. The

Proscan is opened by removing 16 case screws.

All these units use modular construction. The inter-

connecting cables between nodules are soldered in the Proscan

(with the exception of the connection to the printer). This

makes removal of one nodule significantly more difficult. in

the Canon Communicator and Sharp Memowriter, the cables are

arranged such that only one assembly configuration is possible.

The Aubapom also has only one configuration possible. In all

three of these devices, the connectors are polarized so that

they can inly be inserted one way. All the printers use flat

cables.

The overall quality of devices in this category varies con-

siderably. The Canon Communicator, Sharp Memowriter, and Auto-

com use industrial qtede assembly methods. Theses devices had

very few indications of post-production modifications. The Pro-

scan is assembled using prototyping-like methods which include

individual soldering of connections. There were many post-

f
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production modifications evident on our evaluation model and

in a model that we subsequently purchased. Components were add-

ed to the printed circuit boards, copper "traces" (connections)

on the boards were modified (generally by cutting them with a

knife and then adding a piece of wire for the new connection).

These features cause us to question the long term reliability

of the Proscan.

Human Factors and Clinical Trials. To effectively

use these devices, a candidate operator must

possess sufficient spelling and grammatical skills to produce

functional messages. At the same time the message receiver

must be capable of reading the message. Although the user could

(and probably would) memorize the Location of each character's

keys thereby bypassing the absolute necessity of seeing the

character label on each key, it would be helpful if the user had

good visual acuity. This would facilitate learning the keyboard

arrangement and seeing the message as it was printed on the

paper tape.

Printed output has certain advantages which relate bp the

needs of some users. Some messages must be retained over a sub-

stantial period of time, such as homework completed on cne day

and submitted the next day. Other communications, such as

letters by friends or relatives, are intended to physically

travel over distances. in both cases, printed output can meet

these needs. As another advantage, message construction time

(on the part of the operator) and message reading time (on the

part of the receiver) are physically independent of one another.
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That is, since the receiver need not be present during message

construction, the user can complete typing the message at his or

her own pace and then call the receiver to read the message.

While this communication mode is not applicable to all types of

interaction (e.g., ordinary conversation), it may be appropriate

to certain situations (e.g., classroom lessons, constructing a

shopping list).

Tyro of the devices have a memory capability built in. The

Sharp Memowriter has either 8 (Model 7000) or 40 Model 7001)

locations where words may be stored. For the 7000, this repre-

sents 128 characters, and they may be organized in up to 8

locations. They may also be used in only one location for all

128 characters. The Model 7001 allows 640 characters arranged

in up to 40 locations. The user may use any code letter (s) to

identify the location of a given word or phrase. The Autocom

has 59 "levels" or pages, each of which contain all the squares.

All but the system control squares can be reconfigured by the

user. This creates a very large memory for word and phrase

storage, especially when compared to the other devices

evaluated. This memory capability significantly enhances the

flexibility cf these devices.

Although all of the devices in this category produce

printed output they vary considerably in terms of haw this is

produced. Two (Canon and Sharp) involve pressing small calcula-

tor -type keys while the other two (Autocom and Proscan) involve

setting an acceptance time and lining up a selector with the

target for that amount of time. In the case of the Aut000m a
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magnet is pushed across a surface with the persons hand, a head-

pointer or some similar method and held over a target which may

be either 1 3/16" (3 cm) or 2 1/2" (6 cm) square. In the case

of the Proscan the person must line up a detector with a

fl,..shing light 3/16" (.5 cm) in diameter. This is usually done

with the detector attached to a headband. The acceptance time

for the Aut000m may be set from about 8 seconds to alma

immediate acceptance. The Proscan may be set from about 6

seconds to immediate acceptance.

The alphabet keys of the Sharp are 1/4" by 1/8" (.6 by .3

cm) while the number keys are 1/4" by 3/16" (.6 by .5 cm). The

keys of tie Canon are 3/8" (1 cm) square. All syntens contain

both the alphabet and numbers from 0 to 9.

Both the Aut000m and Proscan have alarms which may be used

to attract attention while the Sharp and Canon do not. The

Aut000m is the only system which uses exactly the same method to

turn the device on and off as it requires for all other

functions. The other systems require different methods and

therefore may prevent the person from having full control of the

system.

Both the Canon and Aut000m have correction features. The

Canon corrects by crossing out the error item. Because the

Aut000m has an LED display you may go back to the error item and

correct it an the display before it is printed. If you do not

notice your error immediately you must erase and redo everything

occurring after the error. The Sharp has a cursor which you can

move on the LCD display, make the correction without any other

219

25.



2 6 .

changes and then print. The Proscan has no error correction

method.

The Canon and Proscan use a 1/4" (6 nmd wide tape strip to

print messages while the Sharp uses a 1 3/4" (4 1/2 cm) wide

cash-register type tape and the Autoomn uses a 2 7/8" (7 1/2 4..m0

wide tape.

All of the systems come with manuals. the Aubmoom, Canon

and Sharp manuals have considerable detail and are rather

clearly written. The Proscan manual is very short and lacks

detail.

The Aut000m and Sharp are programmable which means that the

person who can use codes may access whole words or phrases and

increase their speed consideratay.

The overall size of the items was of importance to some

clients. Most liked thesmall size of the Sharp and Canon but

the acconcanying small size of the input keys is not always de-

sirable. They are ideal, however, for the ambulatory person

with relatively good vine motor control. The keyguards on the

Canon and Sharp are of help to some people while others found

that their fingers or headpointers were too large to fit into

the hole in the keyguards.

Communication Boards and Books

Technical Evaluation. Because communication boards and

books are usually made by significant others and vary consider-

ably, a technical evaluation like those done an other devices

was not conducted. A few oomments will be made to note ways of

improving the usefulness and durability of communication boards.
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Covering the board or page in some way almost always improves

its appearance and durability. A covering makes it waterproof

and allows it to be wiped clean. The most practical approaches

to this seem to be the following: if the system is rap4dly

changing, put the items in plastic pockets or pages intended for

photograph albums. This allows thewto be slipped it and cut,

changed and added to easilv. If the system is relatively

stable, the board(s) or page(s) may be covered with clear

contact paper or laminated. In either case, a backup copy of the

board should be kel't iii a safe place. The time and money to re-

place a board is enough to warrant the cost of a good copy in

almost all cases.

Human Factors and Clinical Trials. Communication

boards are probably the most commonly used of

all augmentative communication systems. The class of systems we

label as communication boards spans a wide range of devices.

Perhaps the simplest device is the Mini-conmunicatice board

(Mills and Higgins, 1980), typically-containing a few vocabulary

entries appropriate to a very specific occasion (e.g., lunch

selections). A, communication board is similar to a mini-board

but contains many more vocabulary elements appropriate for a

variety of topics. It is rot unusual for the board to be

organized in some manner (e.g., topics such as relatives, foods,

places). If the board also contains different parts of speech,

such as verb phrases or adjectives, in addition to noun phrases,

the device is sometimes called a language board. As a single

user becomes more proficient in communicating with more than one

221



board, these single sheets may be bound together in sane physi-

cal way, thus creating a communication hook.

There is no such thing as a standard communication board.

It could be small enough to fit inside a wallet or large enough

to require a loose-leaf binder. It could be a circular Nolodex

or a flat note book. The sheets could be typing paper or heavy

cardboard (each covered by clear protecting material). The

vocabulary entries could be photographs, drawn pictures,

specialized symbols (e.g., Bliss), words, or alphanumeric

characters. Communication boards can even provide markers

(e.g., End of Word), command features (e.g., Please get my other

board), and editing capabilities (e.g., Ignore last selection).

Thus, one designs a communication board specifically for a par-

ticular user, basing the design cn the user's skills, abilities,

and needs.

Camunication boards can be extremely flexible, capable of

changing with changes in the user. New entries or entire pages

should be expected to be added, and the design of the system

should take that into account. Sometimes even the symbol sys-

tem will change. For example, a picture hook might soon require

words to accompany each picture, then wards replacing some pic-

tures, then the use of an alphabet, and so cn. Communication

boards can thus be dynamic systems, quickly responsive to the

requirements of the user.

In addition to their flexibility, communication boards have

two other very important advantages. First, they can be con-

structed quickly. Once the specifics are known (type of sym-

ISS.
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bola, size of board, ne eded vocabulary entries, etc.), a parent,

spouse, friend, any significant other or volunteer may actually

create a book or bcardlout of water board and marking pens.

Second, if the person-hours fog constructing the board are not

charged, the system is unbelievably inexpensive. In an era

where manufactured augmentative bommunication systems cost from

a few hundred bo several thousand dollars, communication boards

can be built with materials costing a few dollars.

There are certain feat- s which some would consider as

drawbacks to using communication boards. The output is only

transient visual. This means that.the system does require a

listener bo be present thereby restricting the independence of

the user. Because both the operator and the receiver oust look

at the board to communicate, eye cont&A between the two is

generally less than may be desired. Also, no permanent record

of the communication can be made thus prohibiting the user fran

independently using the communication board bp write litters,

use the telephone as a TTY, do homework, and so on.

Carmunication boards and books may be accessed in any of a

number of ways. The usual method is direct selection in which

the person points with a finger, a hand held or head controlled

pointer or a focused light. Other methods may be used bo

supplement or replace direct selection. lkor example, a code of

numbers, colors, etc., may be selected by the user. the

receiver then uses this code to determine the message. The

receiver may even manually scan the item an a board ox in a

book until the sender indicates the receiver reached the

t 223
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appropriate response. A combination of direct selection and

encoding for page selection is also a common occurrence. Again

the versatility of this system is apparent.

In summary, oomnunication boards, because they can be cus-

tomized to the needs of a user and by virtue of their

flexibility, ease of construction, and cost, can be powerful

and appropriate communication systems for many nonspeaking

persons. 'ten if it is not selected as the primary system, many

persons do require multiple systems and a ommunication board

should be given serious consideration as a secondary system.
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Summary and COnclUPions

31.

Four types of communication systems have been discussed:

scanners, voice output, printed output and communication boards

and books. Representative samples in each category were

examined and evaluated in terms of technical and human factors.

Results from clinical trials were also discussed. This informa-

tion was compiled into tables: one containing a hierarchy of

augmentative communication system characteristics and three con-

taining specifications for scanners, voice output and printed

output systems. A check list of device characteristics required

by the non-oral client was presented to be used to help match

client goals and necls to the table of device characteristics.
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34.

Table 1. Evaluated Devices Organized by Category

Category Devices

Scanners

DUPCO Matrix
EMS C.aanuni-mate

Express I
Zygo 16C
Zygo 100

Handivoice W-110
Voice Output Handivoice HC-120

Autocan
Printed Output Canon Camiunicator

Proscan
Sharp Mayor iter

Camunication Boards
and Books
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Table 2. A Hierarchy of Augmentative Camiunication
System Characteristics

Highest

Lowest

Physical Construction
Color /design
Size/weight
Storage requirements
Mountability

Vocabulary Manipulation
Editing
Page selection
Use of control characters
Siile symbol selection

Vocabulary Size
N 1000

500 < N < 1000
100 < N < 500
16 < N < 100
N < 16

Output Format
Printed/speech
Transient visual/simple tone

Cognitive Selection Method
Character enoxling
Time ex:Wing
Direct selection

Physical Selection Method
Array > 3.0
Array 6 to 10
Array 3 to 5
Binary choice

Symbol System
Spelling
Reading
Symbols (e.g. BlissyMbolS)
Pictures

Note: Within each of the seven categories, the levels are also
arranged in a hierarchy.
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Table 3

Systet. Characteristics

Category Device Symbology Physical Selection
Cognitive Selection

Method

Scanners Pictures Symbols Reading Spelling
Binary

Choice

Array

to 5

Array

6-10

Array
10+

Direct
Select

T:me
Encoding

(scan)

Character
Encoding

DUFCO
Matrix

+ + +

,

+ + + - +

-

EMS Com-
munimate

.

+ + +

.

+ +

Express
I

0

.

0 + +

,

+ + + + + +

Zygo 16 + _ +

,
+

_.

0

.

+ + - + 0

Zygo 100 + + + + + + +

Voice Output

HC 110 + + + + + +

HC 120 + + + + + +

Printed
Output

1

.14-.

Autocom + + + + + + 0

Canon + + +

Proscan .
+ + +

Sharp + + + 0

Communica-
tion Boards

230
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Table continued .

Category Device Receiver or User Output Format Vocabulary Size Vocabulary Manipulation

Scanners
Transient Transient
Visual Auditory Print Speech 1-16

17-

100

101-
500

501-
1000

Simple

Symbol
1000+ Selection

Use of
Control
Characters

I Page

Selec-

tion

Editing (e
cluding si
pie backsr

DUFCO
Matrix

J

EMS Com-
munimate

Express

Zygo lb 0

Zygo 100 0

Voice
Output

HC 110 0

HC 120 0

Printed
Output

Autocom

Canon

Proscan

Sharp

Communica-
tion

Boards
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Key to Table 3

+ Very suitable

0 Suitable with slight modification on the part of the user or receiver

Can be used this way but better systems are available

Blank Not suitable or does not apply

Characteristic requires an additional accessory or component part
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Table 4

r

1%

Specifications for Scanning Communication Aids Evaluated

Characteristic
DUFC0 Matrix
MC3MS

EMS

Commnimate Express I

Zygo
Model 16C

Zygo
Model 100

General:*

Size to nearest
cms (length x
width x height)

Weight (kg.)

Power Source

Case Material

43x33x5

3.7

Rechargeable
batteries
(NiCd)

Aluminum

46x33x9

j 6

A.C. Line Voltage

Plastic and
Aluminum

35x4Cx6

2.2

Rechargeable
batteries
(NiCd)

Plastic

47x36x9

4.6

Rechargeable
batteries
(Pb Acid)

Plastic

47x36x9

6

Rechargeable
batteries
(Pb Acid)

Plastic

Interface(s)

Force to activate
(gms): (variety of
interfaces may be
used)

Resolution (gm):

distance between
center of targets

Range (cm): array
area

Number and type

Variable
range 50-120

*

*

*

Variable range
50-120

*

...

et

Variable range
50-120

*

*

et

Variable range
50-120

*

*

et

I_

Variable range
50-120

*

*

"

e.. *Varies with interface utilized
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Table 4. Specifications for Scanning Communication Aids Evaluated (continued)

Characteristic
DUFCO
MC3M5

EMS
Communimate

Express 1

7ygo
luodel 16C

Argo

Model 100

Output:
...-

Type

Magnitude (mm)

Additional User
Feedback

Alarm

Visual

transient

Display 25x25

None

Yes

(audible)

Video display,
column printer

TV: 11 high

None

Yes (audible,
requires printer)

Alphanumeric
display (4 char%)
strip printer

Display: 25 high
Printer: 50 high

Tone

Yes (audible)

Visual transient

Display 75x75
Light 75x29

None

Yes (audible in
4 locations)

Visual transient
(also memory)

Display 41x30
Light 4 diameter

None

Yes (audible)

Controller:

Type

**User Mode of
Selection

Vocabulary

memory

Message
Correction

Electronic
(Digital)

Directed
scan

100 Locations

8 Items

None

Microcomputer
(Sorcercer)

Directed ;can
Direct selection
(keyboard)

420 choices
(Full alphanumeric,
punctuation plus
stored phrases)

224 Characters on TV

Delete, Backspace/
Erase

Microprocessor
(RCA 1802)

Directed scan
Row/Column scan
Direct selection

114 Locations

456 Locations
8-16 Items per
location

Delete, Backspace/
Erase

Electronic
(Digital)

Directed scan
(2 directions)
Linear scan
Automatic scan

16 Locations

None

None

Electronic
(Digital)

Directed scan
Row/Column scan

100 Locations

I"

16 Items

Time Delay

** Directed scan- using directional (up, down, left, right, etc.) switches the operator mov. > a cursor in the selected

direction
Row/Column scan-entire rows light until first switch closure selects row then items light across columns until second

switch closure selects item

2 nomatic g.34itursor moves automatically between switch closures
-,:-...... ..... -....". ...-:...1.. .1-.....- --...... ...---- --- :.--
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Table 5. Specifications for Voice Output Communication Aids Evaluated

Characteristic
HandiVoice
Model 110

HandiVoice
Model 120

General:

Size to nearest cms
(length x width x height)

Weight (kg)

Power Source

Case Material

41 x 9 x 6

2.5

Rechargeable batteries
(NiCd)

Plastic

30 x 18 x 7

2.7

Rechargeable batteries
(NiCd)

Plastic

Interfase(s):.

Force to activate (gms)

Target Size (cm)

Resolution (cm): distance
betweer center of targets

Range (cm) array area

Number and type

10-70

1.9

1.9

30.5 x 15.25

128 keys

70

2

2

10 x 10

16 keys

Output:

Type

Magnitude (Intensi.y)

Additional User feedback

Alarm

Audito:y transient
(also memory)

0-70 (dbC)

LEO, Tone

None

Auditory transient
(also memory)

0-72 (dbC)

LCO, Tone

None

CONTINUED ON TPE NEXT PAGE . .
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Table 5. Specifications for Voice Output Communication Aid., Evaluated (continued)

Characteristic
HandiVoice
Model 110

HandiVoice
Model 120

Controller:

Type

User Mode of Selection

Vocabulary

Memory

Message Corm_tion

Microprocessor (MC6800)

Direct Selection

Words, phrases, phonemes

and alphabet

80 entries

Clear Key

Microprocessor (MC6800)

Encoding
Scroll

Words, phrases,
phonemes and alphabet

80 entries

Clear Key

r

ot
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Table 6. Specifications for Printed Output Communication Aids EvaluPted

Characteristic

.

Autocom Canon

Proscan (Optical
Headpointing
Strip Printe ) Sharp EL 7000

General

Size to nearest cms
(length x width x
height)

Weight (kg)

Power Source

Case Material

52 x 3i x 7.6

8.7 Main unit
.3 Charger

Rechargeable bat-
teries (NiCd)

Plastic/Metal

f 8.5 x 1.3 x 3

.3 Main unit

.2 Battery

Rechargeable bat-
teries (NiCd)

Plastic/Metal

33 x 6.4 x 20

!.7

Rechargeable bat-
teries (NiCd)

Plastic

19.7 x 9.5 x 0.3

.4

Rechargeable bat-
teries (NiCd)

Plastic

interface(s):

Nrce to activate (gms)

Target size (cm)

Resolution (cm)1 distance
between center of targets

Range: array area

Number and Type

*0 (Magnetic)

3 (smell sq.)
6 (large sq.)

. 3 (small sq.)
6 (large sq.)

52 x 52 (cm)

32 big squares
128 small squares

180 keys, 360
on/off

1 cm. sq.

1.5 (cm)

8 x 8 (cm)

25 keys

0 (Optical)

.5 diameter

2° of head
movement

39
o

of head
movement

80 Emitters
(LED dots)

150

.6 x .3 alpha-
bet keys
.6 x .5 number
keys

1 (cm'

5.1 x 17.8 (cm)

54, keys

CONTINUED ON THE NEXT PAGE . .
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Table 6. Specifications for Printed Output Communication Aids Evaluated (continued)

Characteriftic Autocom Canon

Proscan (Optical
Headpointing
Strip Printer Sharp EL 7000

Output:

Type Visual transient
and column printer

Stripprinter Stripprinter Visual transient
and column printer

Magnitude (mm) LED Display 6 4 4 LCD Display 5
(Height) Print 6 Print 4

Additional User Beep Sound of Tone, sound of None
Feedback printer printer

Alarm Yes (audible) None Yes (audible) None

Controller::

Type Microprocessor Electronic Electronic Microprocessor

(RCA 1802) (Digital) (Digital) (Custom)

User Mode of Direct selection Direct selection Direst selection Direct selection
Selection

Vocabulary Alphanumeric,
punctuation plus

Alphanumeric and
punctuation

Alphanumeric,
punctuation plus

Alphanumeric,
punctuation, control

words/phrases control characters characters and
calculation

Memory 59 levels None None 8 locations
(120 characters)

Message Correction Delete/backspace Backspace and Backspace and Delete, backspace
on display before
printing

cross out cross out on display before
printing
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SYMBOLOGY

45.

Table 7

REQUIRED DEVICE CHARACTERISTICS

PHYSICAL CONSTRUCT:ON

Pictures SIZE
Symbols
Reading Handheld
Spelling Wheelchaii Mountable

Fixed Position

PHYSICAL SELECTION

Binary Choice
Array up to 5
Array 6-10
Array greater than 10

WEIGHT

COGNITIVE SELECTION METHOD FLEXIBILITY

Direct Selection
Time Encode (Scan)
Character Encoding

RECEIVER OR USER OUTPUT FORMAT

Transient Visual
Transient Auditory
Print

Speech

VOCABULARY SIZE

(1-16)

(16-100)
(10-500)
(500-1000)
(1300+),..

VOLABULARV MANIPULATION

Simple Symbol Selection
Use of Control Characters
Pao Selection
Editing

247

Less Than 2 lbs.
2 to 5 lbs.

5 lbs. +

Easy to Add Accessories
Some Problems with

Accessories
No Accessories



Section 7.

Matching Augmentative mmu Device
Characteristics to Clien

Co nication
t's Goals and Skills
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f Matchin, Augmentative Communication Device
Characteristics to Client's Goals and Skills

Albert M. Cook and Ann M. Preszler

Assistive Device Center
California State University

Sacramento, CA 95819
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Page 1

Abstract

A method for relating speaking and/or writing impaired

clients' goals and skills to the characteristics of augmentative

communication systems has been developed. Clients' goals and

skills are assessed and systematically related to identified

characteristics. Assessment techniques are presented together

with a theoretical framework. The process is illustrated by

several case studies.

Introduction

The process of assessing persons with speaking and/or

writing impairments for the purpose of recommending an

augmentative communication system requires a systematic

methodology which includes consideration of many factors. Two

basic approaches have been developed. In one of these, the

person is matched to currently available devices through a

"shopping center* approach (e.g., Montgomery, 1980). A system is

chosen for an individual based on his or her ability to use it in

an assessment setting. An alternative method, and the one

described here, is to reverse the process and match the system to

the needs and skills of the client. Some general approaches

using this method have been described (Coleman, et al., 1980,

Lloyd, 1976, Shane, 1980, and Silverman, 1980), and there is a

general understanding of the need to determine the physical

capabilities of the client (Cook and Barker, 1982), the cognitive

and language abilities of the client (Meyers and Coleman, 1982)
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Page 2

and the goals and needs of both the client and those with whom he

or she will communicate (Coleman and Preszler, 19e2). The need to

include environmental considerations has been described by Mills

and Higgins (1980). One area that is often overlooked, however,

is the necessity to transform client skills and goals to

characteristics of augmentative communication devices in a

systematic manner. This paper describes one approach to this

problem that provides a systematic procedure for determining

characteristics of devices that will meet the client's needs and

also identify "candidate" augmentative communication systems

based on client abilities and goals. We define device

characteristics and give examples of them in a subsequent

section. Methods of selecting these characteristics and

evaluating their effectiveness for a given client are also

presented.

A Hierarchy of augmentative Communication System CharacteristicG

A crucial step in selecting communication systems and

strategies for specific clients is the transformation from client

goals and skills to device characteristics. A set of critical

questions that help identify features of communication systems

that are relevant to specific clients is presented in a later

section, but there is still a need to convert these into

"candidate* systems. A candidate system is one that is consistent

,lient goals (either all goals or a subset of them, since

clients require more then one system) and is consistent with

lent skills (physical, cognitive, linguistic). It is then
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Page 3

considered along with other candidates in making a final

recommendation. In order to systematize the choice of candidate

systems, we have developed the hierarchy of device

characteristics sh wn in TaLle 1. There are seven categories in

this hierarchy; symbol system, physical selection methodology,

cognitive selection methodology, output format (receiver and

user), vocabulary size, vocabulary man;.pulation, and physical

construction. These are arranged from lowest to highest level

based on the highest level being the most general and the most

inclusive of lower levels. The lowest level is the most specifim

and the least dependeni on other higher levels. Within each

category there is also a hierarchy based on the same considera-

tions. Progression from the lowest to the highest level reduces

the number of available system options; i.e., the scheme coverges

to a set of candidates among which there are tradeoffs. Since

one system seldom meets all needs, more than one device may be

selected and/or the candidates must be prioritized. When they

are prioritized, tradeoffs of one feature for another are often

necessary. The use of this scheme for any individual requires

all the assessment data described here and thus includes client

goals and skills as well as environmental considerations. This

hierarchy provides a framework for decision making, rather than

a step-by-step procedure for assessment.

Symbol Selection method

We have chosen cymbal systems as the lowest level of the

hierarchy because this characteristic is the most limiting in

.. i ..',
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Page 4

system choice. If an individual requires a picture system, then

most printers, word boards, etc. are eliminated. At the next

higher level is the use of a symbol system possessing grammar and

syntax (e.g. Blissymbols). The nature of this symbol system

allows the inclusion of more linguists functions such as

categorization by parts of language, etc. Printing systems

cannot, in general, print Rebus, Bliss and other special symbols.

Thus, most printing systems are eliminated at this point. The use

of whole words is the next level in the hierarchy because clients

often have reading skills that exceel their spelling skills.

Within the symbol system category, the use of spelling is the

most abstract, most generally applicable and encompasses all

utterances that can be generated by lower level symbol types.

The use of phonemes to generate unrestricted synthetic voice

output is taken to be equivalent to spelling.

Given these symbol types, we can relate them to the output

characteristics of devices. This serves as the first step in

narrowing the choices of candidate syetems. Simple visual lights

in array elemen'ts,,Fan convey whatever symbol is placed in the

element. For example, so-called scanning aids (e.g. Zygo,

Prentke- Romich,DUFCO) all have provision for placing pictures,

letters, words or symbols in the array elements. Other aids such

as small printers are capable of printing only alpha-numeric

symbols (e.g. Canon Communicator, Shc.rp Memowriter). Some

devices can also be connected to printers that use an 8 1/2 X 11"

(or larger) printed fi:imat (Express, Autocom, EMS, microcomputer

systems such as the TRS-80 or Apple). Voice output aids can
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repre5e1;* words, spelled letters or phonemes, with input

selection via pictures, symbols, words, letters or phonemes.

Thus, symbol type directly affects the availability of candidate

systems for a given client.

Physical Selection Method

The next most basic characteristic is the physical method by

which the client accesses the system. Order within this category

is based on the number of independent choices available from the

interface. Selection may be by any anatomic site (e.g., hand,

arm, head, chin, leg, foot, etc.). The lowest level here is the

use of any binary choice. For example, a single switch of any

type or a head nod for "yes" or "no" provides one control signal

for the person to use in selecting vocabulary or controlling the

device. Arrays consisting of two to five choices are at a higher

level because they are more general, and they include the single

binary choice as a subset. This level includes any "array* of

choices of from two to five items including simple pointing via

hand or head pointer (for example) or sets of two to five

switches (including joysticks). A typical application for this

type of interface is the UP /DOWN /LEFT /RIGHT directed scan in

array communicators. 4 new level is defined for arrays in the

range of five to ten choices because this includes "numeric* (0

to 9) keyboards. However, choices at this level may still be

made with any simple pointing technique. Keyboards are arrays of

switches arranged in a specific order with specifc key spacing.

Small numeric keyboards require relativly fine motor control, but

can be used in a very restricted spatial location (such as

25A
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mounted to the arm of the wheelchair) and they do not require a

large range of motion. Enlarged numeric keyboard; are also

available 'For persons with limited resolution. Full

alpha- numeric keyboards (e.g. typewriters)are the most general

and flexible of switch arrays. They do, however, require both

fine motor control and relativly large range of motion.

Keyboards may be activated with the head or toe as well as the

fingers. This level also includes non-electronic modes of

selecting vocabulary from arrays of greater than 10 objcts. For

example the direct pointing to objects is analogous to the use of

switch arrays. The greater the number of choices which the user

can independently make, the more general the physical selection

methodology is.

Cognitive Selection Method

The method of choosing vocabulary that requires the least

cognitive skill is direct selection of the desired item. Two

basic schemes are used: direct selection and encoding

(vanderheidtn and Grilley, 1975). In direct selection all the

choices are presented to the user at one time and the user has

the physical ability to choose any one element directly. We use

this term only for systems in which the entire vocabulary is

visible to the user at one time. Two types of encoding are used.

Time encoding (sometimes referred to as scanning) requires the

user to make a series of sequential choices that eventually lead

to t!- desired eleme1it. Row-column and directed scanning are the

common types of time encoding.This is cognitively more

;ficult than direct selection, and it is a more general concept
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in that it is less dependent on the client's physical

capabilities.

The second type of encoding is character encoding whtch

involves the use of a symbol (number, letter, neumonic, color,

etc.) as a code for vocabulary items. The user then selects the

code rather than directly selectipi tae element. Character

(number or letter) encoding schemes are cognitively re

difficult than either of the lower levels. They enc aim the

lower levels in that direct selection can be considered to be a

spatial encoding and time encoding can be considered t..) be binary

choice encoding. Most often, even when a client can direct

select, some form of encoding is also used to increase the site

of the stored vocabualry beyond one page. Pages are selected by

a code and selections within a page are cuosen using either

encoding or direct selecion.

Output Format

Receiver and user output form is the next level in the

hierarchy. There are two basic modes by which augmentetive

communication systems provide thAs output: visual and auditory.

Visual output may be either transient or permanent. Transient

visual outputs are either single light indicators used in an

array, alpha-numeric readouts (including tv-like screens), or

selections pointed to on a cosmunicatlon board. Auditory outputs

are either simple tones (e.g. an alarm) or voice. Voice output

systems may be either pre-recorded messages thr' are accessed

randomly or computer-synthesised speech.

There are two types of outputs in a communication system: one
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for the use, of the system and one for the receiver of the

message. Often these are identical, but in many aids they

differ in one or more of the following ways: symbol system, size

of characters, mode (e.g. words for user, voice for receiver),

and existence of "control characters"(e.g. "end of word" marker

on a spelling board for user or receiver, memory recall, etc.).

We have distinguished two levels within this category. Transient

visual or auditory tones are the most fundamental level since

they convey less information than the higher levels of printed

output and speech. Printed output can convey more information

than transient visual displays primarily due to its permanence.

All the capabilities of transient visual systems can be met by

printed output systems (although not always in the same way- for

example error correction), and simple sound generation can be

accomplished using a synthetic voice system. Printed and speech

output are at the same level because they address different goals

(graphics and conversation, respectively). One might be

considered to be at a higher level than the other depending on

client goals. For example,` the use of a printed system for

conversation would consitute a lower level than the use of speech

output for conversation.

Vocabulary Size

Given the levels discussed thus far, the next choice is the

size of the vocabulary to be included. Communication systems may

u.e several different ways of storing the required vocabulary.

Permanent vocabulary may be thought of ae stored in a series of

one or more pages. For a simple communication board or an array
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communicator, there is only one page of stored vocabulary. This

page may contain words, letters, pictures or symbols, and they

may be selected in either a direct or encoded manner. Because

this single page provides such a limited set of vocabulary items,

many systems have additional pages. For non-electronic aids this

-results in a book format with each page containing a subset of

the total vocabulary. For electronic comatunication aids, the

pages are locations in memory. The pages are accessed by the user

through a code which may be as simple as a page :.umber or it

may be a category name such as "foods". This form of memory is

permanent.

Many electronic aids also have a temporary buffer memory.

This type of storage is used for snort-term, non-permanent

storage. When the power to the device is turned off, the buffer

is erased. Examples of buffer memory include the 16 element

memory of the Zygo 100, the two 40 entry memories of the

Handivoice 110, the display memory of the Sharp Memowriter, etc.

The major advantage of this type of memory is that it allows the

user to temporarily store information for the purpose of either

playing it back to a listener at a late time or correcting it

prirr to storage in more permanent form.

Another type of temporary memory is long-term (it remains

after the power is turned off) but it can be altered by the user.

Examples include the AutocoM and Express 14,4,abulary storage and

the word storage capability of the Sharp Memowriter. This type

of storage has the advantage that the device can be customized by

the user, and it can be altered for different situations.
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Many computer systems use another type of storage - magnetic

disks. These disks can store files (pages), control

instructions, and otter commands. Many manipulations of the data

contained on the disks are posaible, and they provide a large

amount of very flexible storage. These systems are not portable,

due to the requirement for 110 volt ac power, and the use of the

disks requires motor skills for inserting and removing them from

the disk drive which reads the information. This characteristic

depends on the capability of the client as determind by the lower

levels of symbol system, physical and cognitive selection methods

and output needs. The numbers used in Table 1 are derived

from existing co 'inication aids that can be procured for a

client. These numbers refer only to the C:ored vocabulary, not

to any transient memory, etc. by which the client can enhance the

available vocabulary.

Vocabulary Manipulation

Given a vocabulary symbol type and size, required

manipulation of rhat vocabulary can be determined. The lowest

level of manipulation is direct symbol selection. One form of

vocabulary manipulation is the translation of vocabulary elements

from one symbol system to another. This is appropriate when the

user needs one type of symbol and the receiver needs another.

The simplest form is the use of words above pictures or symbols.

Here the "translation" is made on the board. Other examples are

the use of either words, pictures or symbols as input for voice

output devices, text-to-speech systems now available, and the

*Bliss Apple" program which allows the user to select Blissymbols

I
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on a computer screen and then cause the words represented by the

symbols to be printed or spoken (Kelso, 1981). Since symbol

translation is an inherent characteristic of the system ar does

not require, additional skills on the part of the user, it is

'pd at the same level as direct selection. The use of

control characters such as "print", "enters or simple markers

like "end of word" is at a higher level.
Electronic communication aids can employ other forms of

vocabulary manipulation. For aids in which item encoding is

used, speed can be increased by employing a frequency of

occurence algorithim. For example, if choices are made by

hitting a switch when the desired letter appears on the screen,

speed can be increased by presenting the choices in order of the

probability that they will follow previously entered characters.

If "t" is entered, then it is very likely that the next letter

will be "h". Some systems use only the previous single letter

while others use two or three previous letters as the basis for

choosing the next letter to be presented.

Selection of a single page from multiple stored pages is an

extensicn of the two lower levels since this requires the use of

some encoding and the use of control characters.

Correctirg erroneous entries and modifying text are other

forms of vocabulary manipulation. This may take the form of

simply backspacing and obliterating the letter (such as with the

Canon Communictor) or it may involve the movement of a "cursor"

that marks the location in the entered text at which the

correction is to be made. In more sophisticated systems, the

user may be able i.o insert characters, words, or whole
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paragraphs; to delete any of these, or move large blocks of text

to new locations. These features are very similar to word

processing systems available for business applications. For some

clients, editing features are very important in order to format

text prior to printing it. Editing is at the highest level of

vocabulary manipulations because it includes the selection of

material to be edited (usually by selecting a page and then

choosing the text to be edited from that page), movement of a

cursor by control characters, and cognitive skills that are more

demanding than those required for lower levels.

An additional type of vocabulary manipulation is the

capability to format the output in a specific way. For eAample,

printer formatting allows the margins and page length to be set,

or provides special formats such as allowing titles to be put on

each page. Another type of output formatting is that used in

mathematical manipt,atio,,. An example is the type of manipulation

necessary for long division. This formatting capability

) enhances the use of a system for doing arithmetic. Formatting

.

required for graphing, plotting or "free hand" drawing is also

available on some systems.

Physical Construction

The characteristics that are the most general, depend the

least on lower levels, are the most abstract, and are the most

inclusive of lower levels are physical attributes of the system.

"Mountability" refers to the fluability with which the device

can be attached to a wheelchair or carried by an ambulatory

client. We place it at the bottom of this category because it is

the most critical in use. No matter how well a system works in an
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assessment session, it will not be effective in every day use

unless the person has access to it at all times. This is

determined primarily by the mountability of the system. Another

critical factor ia determining how often and how well a device is

used is storage requirements. These refer to ease of removal of

a lap tray, for example, or the space required to store a device

when it is not in use. These two characteristics, in conjunction

with all lower levels, determine size and weight of the

communication aid. Finally, the color and design (packaging) of

the aid depend the least on other properties, and thus belong at

the top of the heirarchy. Consideration of safety, reliability

ana maintenance requireme-cs are included in design.

Summary

This heirarchy provides a framework for the final stages of

an assessment process where a Latch is sought between the

person's skills and goals and the features of communication

systems. Progression from tine lowest (symbol system) to highest

(physical characteristics) levels will generally provide an

approach that converges to a set of candidate syst,as from which

appropriate choices can be made. It is necessary, of course, to

be familiar with the features of "real" commercially available

devices. We have provided this information for most of the

commonly used communication aids (Cook, et al.,1979; Dahlquist,

et al., 1981; Cook et al., 1982). The Assistive Device Center

also provides, at cost, detailed evaluation reports on

commercially avaliable augmentative communication systems.
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Relating Client Coals and Skills to Device Characteristics

In order to propose a set of candidate augmentative

communication systems for a given client, it is necessary to

choose characteristics of these systems that will meet the needs

and be consistent with the skills possessed by the client. The

most important principle involved in this process is that there

is a relationship between the tasks an augme-:;ative system must

accomplish for a person (embodied in the client's goals) and the

characteristics that must be contained in the device in order for

those tasks to be accomplished. This does not imply a one-to-one

relationship between device characteristics a"d goals, but that

rather each goal may be accomplished only if certain essential

characteristics are included in the augmentative system. An

obvious case is the necessity for voice output for telephone

conversation if a TTY or TT!) is not available or desireable. Many

characteristic-goal relationships are more subtle, however, and

generic characteristics of devices are not always equivalent to

specifc features of commercially available communication aids.

For example, a writing system requires printed ou.pvt. This is

the generic characteristic of all writing aids. However,

different manufacturers of aids will meet this need in different

ways (e.g. strip, column or page printers). The type of printer

may also oe important and could serve as a characteristic, but

the need for printed output does not restrict one to any type e.

printer per se. For example, if a printed system is to be used

f homework, then the format may be an important characteristic.

ge printers are more desireable than strip printers because
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they 411ow the printed output to be handed in by the student. If

workbook "fill-in" is the required activity, then a strip printer

may be appropriate.

Clearly, what is needed is a systematic method of going from

client goals to device characteristics and then relating these

characteristics to the skills of the client. Finally, the

characteristics may be transforMed into features of available

communication aids. While teAre are alternative methods of

implementing the concepts dieFussed in this paper, we have

developed one method that has been used with aver 50 clients.

Determining Client Goals and Skills

Table 3 shows a planning sheet that we use for relating

client goals and needs to appropriate communication system(s).

The required information for parts I, and II are obtained in an

initial interview. This process is described elsewhere (Coleman

and Preszler, 1982). Questions asked of the client and those in

his/her environment (parent, teacher, therapist, etc.) can help

define goals in a manner that is useful in matching them to

available c? -vice characteristics. Client goals are usually

organized in two categories: general life goals and communication

goals. General life goals include increased independence,

increased attention to task, etc. T',Anical communication goals are

listed in Table 2. Two broad classes of communication goals are

defined: conversation and graphics. Within each of these there

are subcategories. The goals shown in Table 2 that apply to a

specific client should be determined early in the assessment

process through interviews with the client and significant
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others. We have found that this list covers most of the

communication goals as presented by clients, but any equivalent

list of goals could be substituted. Clients will generally not

state their goals in precisly the way they appear in this table,
.

and it will be necessary for the examine to clarify the goals to

match this format. Data for part III is obtained in an

assessment of physical capabilities (Cook and Barker, 1982), and

an assessment of cognitive and language aoilities (Meyers and

Coleman 1932). The important outcomes of the physical evaluation

are the location of the "best* anatomic site for use by the

client and the determination of*the best interface for use with

that site. For example, the use of the hand with a standard

keyboard or the use of switches mounted on each side of the head

are possible outcomes of this evaluation. This information

determines what characteristics the device must have in order to

allow the user to input information to the device. The outcomes

of the cognitive/language assessment are a symbol system useable

by the client, the number of elements that the client can use at

one time (array size), the client's skills in categorizing,

sequencing, encoding, spelling and reading, etc. The ability of

the client to manipulate voca.11ary and to effectively compile

multiple element utte.:ances is also determined. This summary of

goals ane skills may, of course, be filled in using assessment

data collected by other means.

Selection of Candidate Systems,

Section IV is a compilation of candidate communication

.systems that appear to be appropriate to the client's goals and

4

265



Page 17

needs. These may be selected on the basis of answers to the

questions in Table 2 and application of the hierarchy of Table 1.

By answering these questions, the examiner can move

systeanaticalrtoward a set of critical device characteristics.

The questions are a guide to the tester to make the

transformation from goals to characteristics. We employed two

criteria in selecting questions for inclusion in Table 2:

1. Each question must provide information that is relevant

to the determination of device characteristics.

2. Each question mist narrow the choices of appropriate

systems for the client.

The answers to these questions all help identify constraints

that must be employed in the choice of device characteristics.

Some affect the output format of the device (I.A.1.a1I.B.1.b).

Others are related to the cognitive selection method (I.A.S.d) or

vocabulary manipulation (II.B.2). Still others relate to the

physical construction of the system (elg.I.A.1.e and f). Symbol

system type, portability, input requirements and strategies of

use are also addressed by various questions. It is not important

that this set of questions be used in the form presented here.

However,-it is important that the information generated by them

be obtained . Only those questions relating to specific goals

for the client being assessed need be addressed in an individual

case. Thus, some subset of the goals listed in Table 2 are

typically of importance to any specific client. Once the answers

to these questions are obtained it is necessary to place them in

the context of device characteristics. The characteristics of
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importance are then related to candidate systems through the use

of the hierarchy presented here and knowledge of commercially

available device features. This information is used to complete

Part V of Table 3. Those systems judged to be potentially

useful are selected prior to the meeting with the client during

which candidate systems are to be validated. Likewise, proposed

strategies (methods of using the proposed systems which maximize

their effectivenes) are listed in Part V prior to meeting with

the client. This entire process is illustrated via several case

studies in the next section.

Valid'Ation of Candidate Systems and Strategies

Once the proposed systems and strategies are formulated, it

is possible to meet with the client and those working with

the client. Teachers, therapists (speech, occupational,

physics!), counselors, representatives of third party payers

(Department of Rehabilitation, etc.), family members, living

facility care providers, and any other persons directly involved

with the client's communication needs are invited to attend.

This greatly facilitates the implementation of selected systems

and strategies. The session is a combination of discussion,

demonstration and evaluation of alternative systems. We begin by

restating and discussing the client's goals to insure that all

parties have the same expectations. Often there will be multiple

goals based on environments (e.g. school vs. home) or situations

(e.g. work or school assignments). When the goals have been

verified, the proposed systems are presented and related to the

goals they are to meet. If the client has not had the
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opportunity to use the system before or if there is some question

as to the utility of the system, the client is asked to create a

simple message using the device. If there are special features

that require additional skills (such as storing and retrieving

information), then the client's ability to operate these is also

assessed. In many cases this step is not necessary since we

already know thatthe client can use the system. For example,

with picture boards, the clilnt will have demonstrated adequate

pointing slection skills in prior phases of the assessment.

Once it is decided that a particular system is appropriate

for the client, we discuss strategies for using each proposed

system. This discussion usually focuses on the goals to be met

and situations in which the system would be most useful. For

example, there may be situations in which the communication

process is breaking down for the client and others. By

discussing the use of the proposed system in that environment and

situation, we can develop an understanding, on the part of both

the client and the others involved with him/her, of the use of

appropriate systems. We consider this phase of the assessment to

be an essential factor in the eventual success of the acquired

systems. The outcome of this process is a set of systems that

have been validated and an initial (Approach to the strategies

necessary to use the systems effectively in various environments.

This approach provides very solid documentation of need and

appropriateness th,t can be useful in both seeking funding for

the proposed systems and in developing effective programs for

their use. 268
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Case Studies

The theoretical basis for matching client's goals and skills

to device characteristics is best illustrated through the use of

case studies. We have selected several cases representing

different goals, skills and recommended systems. These cases

have been selected from a much larger set of client histories,

and they are felt to be representative of the scope of the

process described here. The cases selected illustrate the use of

the procedures described in preceeding sections, especially in

regard to trade-offs that become apparent in selecting

appropriate augmentative communication systems.

Case 1 - Severe Physical and Cognitive Disability

George is 19 years old, and he has severe cerebral palsy with

quadraplegic involvement. He has no functional speech. His

current systems for communication include pointing to "yes" and

"no* on his lap tray, pointing to objects in the environment and

the use of facial expressions to convey emotions. General goals

include increased independence and eventual use of an electric

wheelchair. He currently has a manual wheelchair. Communication

goals are to get attention, express feelings and needs and convey

desires and problems. His most functional anatomic site is his

left arm. He can point to pictures placed 1" apart and ne can

reach objects within a 20* radius of .iie body midline. He

successfully used tread (pedal) and leaf switches. George's

symbol system is pictures in arrays of 10 - 20. He can sort

natures and use them to answer questions such as *What would

use in the rain?* (picture of an umbrella). Based on this
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assessment information the following steps were followed to

identify proposed tools and strategies. Since the appropriate

symbol systei is pictures, all printing systems were eliminated

because none of these will allow pictures to be selected and

printed. This still left many choices. George's pointing skills

are good and the use of his left hand to directly point to

objects was chosen as an apwlpriate physical selction metho4.

Since G,:orge did not have letter or number recognition and since

he did not need time encoding, direct selection of items was also

the best cognitive selection method. This choice eliminated all

scanning array type communicators from further consideration.

Outpuz forma' required a further consideration of v.'s's.

Since an attention getting system was resulted, we first

determined the environment in which it was to be used. George

lives in a skilled nursing facility. The staff indicated that an

audible attention ge:ting device that was always available to him

would most appropriately meet his needs. Based on our earlier

physical assessment, we choose a tread switch to activate a tone

for getting attention. It was also determined that the device

should remain "on' after it was activated by George, anh be

turned "off" by a staff person. we had also determined that

George reacted favorably to a tone output when he pressed th

tread switch. For his other communication needs, the use of a

communication board (or boards) with transient visual output was

proposed. Since staff at the school and living facility would be

using the system, it was also decided to place words over !ach

picture to reduce ambiguity in the interpretation of George's
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utterences. Based on George's ability to select from an array,

as determined in our cognitive/language assessment, an array size

(number of pictures) of 10 to 20 was chosen. George has

abilities at the direct indication of picture level only and no

(Amer vocalm,lary manipulation characteristics are required at the

present time. The physie31 form of the system was determined to

be individual language boards that are situation specific.

Once these proposed systems were selected we met with the

client, his living center staff, his counselor from the local

Regional Center for Developmental Disabilities (third party

payer) and his speec:1 pathologist. The assessment session began

with a review and verification of the goals stated earlier. The

proposed systems were presented and each was discussed in detail.

Strategies proposed for the use of the attention getting device

emphasized the necessity for staff to respond to his requests for

attention, even if inappropriate initially. InappYopriate use of

the device should be discouraged without removal of the deice

from his control if possible. Methods of mounting the device on

his wheelchai: were also discussed. The necessity to have the

switch and tone box move with George when he is out of this

wheelchair was also discussed, and it was decided that a

removable mounting system was required. Use of the

communication boards was addressee by first discussing the

situations in which Ge'rge Tleeded to express his wants, etc. His

scht5o1 activities, living center activities, needs ( "move me to

another place", "toilet me", etc.) provided examples of areas for

uhich situation specific boards that could be constructed.
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Practical suggestions as to format and layout of the boards (such

as grouping items by type and linguistic function) were also

discussed in light of his ability to sort and recognize

categories.

This case illustrates the importance of environmental

considerations as well as goals and skills. George's physical

skills, while limited, still allowed for a wide choice in

systems. His cognitive/language ability, specifically his need

for a picture vocabulary, was the most limiting factor. TiiS is

often the case, and it is the reason that this characteristic is

at the lowest level in cur hierarchy. Choice of a direct

selectiwi communication board system was based on the need to

convey ideas rapidly as well as the ease of fabrication for

systems that serve new situations.

Case 2 - Mild Physical Impariment, Severe Cognitive Delay

Jenny is 14 years old, has mild cerebral palsy, is

ambulatory tnd has no functional speech. She lives at a

residential care facility. General goals include increased

independence, control of "wandering" behavior and increased

attention to task. Communication goals include expressing needs,

making choices among alternative activities, 'expressing emotions

and initiation of communicriton. Jenny's physical capabilities

are essentially those of an able bodied child her age. Her

cognitive skills are severely delayed with picture recognition at

the 2 yr. 6 mo. level. Her current systems include pointing to

objects, a small number of manual signs, pictures, and yes /no

answers to questons and a few Blissymbols. Based on these data,
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it was determined that Blissymbols were the .cost appropriate

symbol system because they include a syntax and grammar, are

universally applicable (especially to those who can read) and

they provide the basis for the development of language concepts.

Jenny had already learned some Blissymbols in her school program.

This t,hoice left a number of options for systems. Physical

selection via direct pointing was chosen. Direct symbol selection

is the only viable method for Jenny due to cognitive limitations

which prevent encoding. Several output optioris were explored.

Jenny responds very well to auditory feedback and to devices

which she can manipulate. This led us to propose the use of some

form of auditory feedback in conjunciton with Blissymbols (such

as the use of a computer system with spoken output for Blissymbol

input choices). Vocabulary size is limited to 20 - 30 symbols at

this time. Only direct symbol selection is possible and no other

vocabularyOinipulation was considered. The physical format

included single communication boards and small books. Only a

'imited number of symbols per page were proposed because of her

cognitive requirements.

After these decisions were made an assessment meeting was

held with Jenny's parents, living center scaff, teacher sand

spee,.111 pathologist. Proposed systems were discussed, including

the teacher's and speech therapist's experiences with

Blissymbols. Strategies for using the symbols at home, at the

living facility and at school were considered. It was decided to

,c.ntrate on the acquisitor of vocabulary at school, to

courage choices and use pf the communication system in lieu of
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wandering (e.g. "May I go to the pop machine?") at the living

facility, and to use the system at home in a mode that encourages

initiation by rewarding use. Examples of the latter are

including places to go or desired activities on tine communication

board, and then doing that activity with Jenny when she chooses

it spontaneously. This encourages intiation and the recognition

of the power of communication. The use of simple communication

boards was decided upon rather than more complicated electronic

feedback devices until the utility of Bltssymbols end the

concepts of using them for communicaion ar. ostablished.

This case illustrates the dependence of any augmentative

communication system on environmental constraints, goals skills

(including behavioral) clad the need to develop strategies. The

strategies are much more important in this case than are the

systems per se. If the strategies can be successfullly

implemented, then it may be desireabie to find more flexible

systems to enhance communication, but this is not warranted at

this time.

Case 3 - Visual and Physical Impairment, Mild Cognitive

Lanairmen

Joyce is tt 21 year old woman with an undiagnosed

degenerative neural disease present since early childhood. Her

current communication moles are speech, which is becomi^g less

and less intelligible, writing (als be ping less legible)

manual signing and an electric typewriter (at school). Her

general goal is increased independence. Communication goals are

for conversation with peers who cannot read, written copy that is
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more legible than her handwriting and a portable device to help

with conversation. She also expressed a desire to be able to

correct errors in her printed work and create clean, legible

copies. Her right hand and fingers are her most controllable

site, and she can work anywhere within a 20" radius of her body.

A major problem is her visual capability which requires 1/2"

size or greater letters for recognition. She is able to iese

typewriter size keyboards (we evaluated her ability with both

standard electric typewriters and computer keyboards), and she

can use a joystick and tread, leaf, low pressure and pneumatic

(by squeezing a rubber bulb) switches. She spells at a

functional (sixth grade) level. She is able to use sorting, and

word storage encoding methods.

Based on these data, we developed a list of proposed systems

as follows. Joyce's symbol system is spelling, thus making many

options available. Her physical ability allows use of a full

alpha-numeric keyboard, and her combination of direct selection

and encoding skills makes the use of a page fo.mat feasible. Her

goals .ere considered carefully when deciding on output modes.

Her writing needs require c printed format, but her conversation

needs, especially with non-reading peers, could be met by a

transient visual or speech output system. The portability

requirement led us to decide on si-wirtle picture/word boards for

the portable component. Her visual problems indicated that any

system would need to have characters no smaller than 1/2"

including printed letters. Her vocabulary for conversation can

be limited to 20-50 items on a board or in a picture/word book.
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However, her writing needs in school and 3t home require much

larger storage capability. Joyce's ability to sort and encode

indicated that she might bt able to use a full editing capability

via a microcomputer system. This would also allow us to address

her need for enlarged visual feedback and printed output.

Physical construction was addressed separately for the :wo types

of systems. For the portable conversation a;d, communisation

board layout was the major concern. Storage requirements for the

board included making them nmall enough for carrying in a back-

pack or purse. For the printed system, it was decided that her

needs could or'y be met with a flexible, but stationary system.

Once these systems were decided upon, we met with the family

to discuss them. This setzi...m included a demonstration of

enlarged video displays on a computer monitor, Joyce's use of a

keyguard over a computer keyboard, and an evaluation of the

effectiveness of auditory feedback (a beep) when letters were

typed on the keyboard. To address her visual problems we also

placed a magnifying glass over the keyboard and over the printed

output on both a typewriter and computer printer. We also had

Joyce use s stick to push the keys. Not all of these

characteristics were useful for Joyce. The magnifying glass was

unsuccessful becalse of her constant head tremor, tnd the

pointing stick did not result in any improvement in her typing

rate. However, the enlarged vickso display and keyguard lid

significantly improve her performance. She also felt that the

tone produced with each key press was helpful.

Because Joyce needed editing capability in her system, we
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asked her to carry out various functions using a computer. She

was able to retrieve stored words via numeric codes, to inf

and delete characters on the screen and control a printer program

to obtain hardcopy of her message. We also discussed the use of

communication boards for cor-ersation with individuals who cannot

understand her speech. Organization by categories, the inclusion

of :voids above the pictures and size consideratons were also

discussed. Based on this session a computer system (Apple 1/)

with a apecial editing and storing program utilizing enlarged

characters was recommended together with a set of communication

boo Is for use in different environments. These systems were

procured and Joyce is now using them both successfully.

This case illustrates the need for consideration of visual

and auditory capabilities in selecting an output format. It also

illustrates the need for multiple systems to meet the total needs

of a client. The capabilities of the stationary system cannot be

duplicated in the portable conversational system, but the

flexibility, low cost and ease of construction of the portable

picture/word boards makes them very functional. This is also an

example of combining very r,ophisticated high technology and very

wimple low technology systems, not an uncommon occurence in our

experience.

Case 4 - Severe Motor 7.'roblems, Normal Cognitive Development

Lora is six years old. She has severe athetoid cerebral

palsy with quadraplegic involvement., and has no functional

speech. She was assessed in the summer preceeding her enrollment

in a regular fist grade class. She also receives regular
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speech, occupational and physical therapy. General goals are fort

Lora to achieve functional normalcy in order to take maximum

advantage of her academic program. Communication coals are for

systems to be available so Lora is not limited in her classroom

experience by her physical abilities. She needs a writing system

to use while her classmates are learning to print and a speech

output system to use for phonetic language development and

classroom discussions. Lora also needs a system to enhance her

ability to interact with her peers, family, and unfamiliar

adults.

Lora has better control of her left hand and arm than she

does of her right. Sheshas a functional workspace 18" in radius

from her body. Lora can oprerate both typewriter and small

(calculator-size) keyboards with her left hand. Her accuaracy

improved with both types of keyboards when a keyguard was used,

and she was more -.ccurate and faster with the smaller keyboard.

She successfully used tread, leaf, and rocker types of single

switches and a four position switched joystick.

Lora's receptive vocabulary ability was reported by her

speech pathologist to be at the 1 year 10 month level (based on

scores from the able bodied population on which the test was

standardized) using the Peabody Picture Vocabualry Test. Lora's

zeceotive auditory language was found to be good with errors only

in concepts generally mastered by children older than her She
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also demonstrated an ability to sort pictures into two

categories.

Based on these data we recognized the need for several types

of augmentative communication systems in order to meet Lora's

goals and take advantantage of her cognitive abilities.

Functional communication with peers and adults requires the use

of pictures until Lora develops reading and spelling skills

through her school program. For this need we considered both

pointing to communicaiton boards and scanning communication aids

which could also be used in a printing mode when she develops

spelling skills. For her writing needs both electric typewriter

systems and smaller keyboard operated devices (Canon

Communicator, Sharp Memowriter) were included as feasible

alternatives. Speech output aids were proposed for her needs to

par*icipate in classroom discussions and to learn phonics. These

choices were based on the hierarchy of Table 2 and the questions

of Table 1. Symbol system type (pictures for ourre.It functional

communication) was first considered. Then physical abilities and

cognitive abilities to use scanning, etc. were considered.

Lora's parents, speech and occupational therapists, and teacher

attended the assessment. We validated the goals for Lora, and

then discussed ways in which augmentative systems could overcome

her physical limitations. This discussion included the role of

pictures for immediate functional uommunication, the use of a

printed output system while her peers are learning to print, and

tn.. use of speech output for phonic language development and

group diicussions. We then had Lora use a scanning communication
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aid, and she very quickly showed that she could use all modes of

scanning. When pointing directly to pictures, she could select

1" square pictures very rapidly. This was then the system of

choice for immediate, functional conversaton.

Next Lore used the Canon Communicator placed in her lap.

She was also able to use the Sharp Memowriter and an electric

typewriter (IBM Selectric) placed on a table in front of her.

She ''emonstrated both an ability to make selections and to use

control features (such an on/off, store/retrieve, etc.). Lora

was shown the Handivoice Model he-110. She successfully made

selections using a picture o-erlay, and she also was able to use

control features with the device on her lap troll. Finally, the

Autocom was placed on a table in front of Lora and she made

selections, stored a word and lea-ned how to control it. Sho

showed an exceptional ability to interact with system, solve

problems and develop strategies to overcome difficulties.

Based on these results, it was decided that an IBM

correcting typewri*4r (with keyquard and continuous paper roll) ,

a Handivoice Model HC 110, and communication boards be obtained

to meet Lora's neods, These were all procured and/or made by

school staff and Lora is now using them successfully.

This case illustrrtes the Lim of multiple systems and the

importance of obtaining systems as early as possible in a child's

development so he or she can take advantage of academic

instruction.

Case 5 - writing Disability Only

Chuck is a 10 year old with quadrapleqia as a result of
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cerebral palsy. He has normal speech and is able to write with

some difficulty. His writing is lot :41ways legible, it is slow

(11 letters/ minute) and causes him discomfort. He has an aide

with him for two hours per day in his regular school program.

Currently his parents help with his written homework assignments.

Chuck's general goals are for independence and normalcy in his

educational experience. Communication goals are for note taking,

spelling tests, recording math computati^ns and completing

written homework assignemnts. He also would like to have a

system that aids his own handwriting by increasing speed and

reducing fatigue.

Chick's left hand is functionally better than his right

hand. He used his left index finger to type on an electric

typewriter, an Apple Computer, and a Sharp Memowriler. With all

these systems he averaged about 23 letters per minute (double

his handwriting rate), and he experienced less fatigue and

discomfort tha he does with handwriting.. He can operate

anywhere within a 16 to 20" radius. His language is at age level

with spelling being a functional symbol system.

Based on these data several types of systems were proposed.

Chuck had previously used an electric typewriter, but it could

not be easily moved from room-to-room with Lim. Portable

printing communicators were thus proposed. In order to help

reduce fatigue and increase speed of handwriting, several writing

aids were proposed. These all help the user to hold the pencil

by surrounding it with a block of wood or a wire frame.

Our assessment session was attended by Chuck and his mother.
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First, several of tne handwriting aids ware demonstrated and

Chuck use them. While one of these did help reduce discomfort,

it did not significantly increase his writing speed. Therefore,

we did not recommend the acquisiton of any of these aids. The

Canon Communicator and Sharp Memowriter were demonstrated and

Chuck used each to create a short message. He preferred the

column format of the Memowriter to the strip printer of the

Canon. He also was shown how words and phrases may be stored

using the Memowriter, and he easi,y mastered the Use of these

functions. Since Chuck also needed to o homework in mathematics

and language, several microcomputer programs for mathematical

manipulation and word processing were also demonstrated. Chuck

quickly mastered these programs and was enthusiastic about using

them. These features would allow Chuck to complete work more

rapidly with less energy expenditure. he computer would also

allow printing of reports and mathematics homework. Because he

could edit his work before printing, his typing speed would oe

faster and the quality of the finished product would be higher.

Final recommendation was for the acquisitor of a microcompyPer

system (Apple II) with word processing and mathematical

manipulation, and a Sharp Memowriter.

This 'case illustrates the use of different systeas to meet

the same overall goal: but in different environments. Both of

these systems meet Chuck's need for a writing system , but each

has unique characteri_tics not possessed by the other. For

note-taking the Sharp is portable and can be mounted to Chuck's

wheelchair. For homework, the Sharp would be lignited to a 15
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column wide printing format. This would make it difficult to

compose longer written reports, etc. The microcomputer system

overcomes this problem with a page printer and it also has

mathematical manipulation and word processing functions that are

not available on the Memowriter.

Summary and Conclusions

The major advantage of the assessment methods described here

is that they are based on a consideration of client goals and

skills first and a consideration of augmentative communication

system characteristics second. Thus, the system is matched to

the client (within the limits of current technology) rather than

the client being forced to adapt to the system. Without a

structured approach like the one presented here, however, it is

very difficult to meet client goals. The case studies illustrate

the way in which this approach converges to a set of systems that

meet the client goals and also take maximum advantage of his or

her skills. The procedures presented are only one part of a

tote assessment protocol developed by the Assistive Device

Center.

Aknowledgements

This work was pertAally supported by the Office of Education

un.:c Grar,t 4G 007902261. The statements contained herein are

thLse of the authors, not the Department of Education. We are

indebted to David Beukelman, Colette Coleman, Sue Cross, Dennis

n--1,1Aist, Felix Lee, Cathy Liddicoat, Larry Meyers and Gregg

Vd-derheiden for suggestions regarding this material.

283



Page 35

References

coleman, C. L., A. M. Cook and L. S. Meyers (1980). Assessing
non-oral clients for assistive communication systems. J Speech
Hearing Disord., 45: 515-526.

Coleman, C. L. and A. M. Preszler (19P2). Philosopjy and pro-
cedures involved in initial assessment of non-oral individuals.
Assistive Device Center Preprint. Submitted for publication.

Cook, A. M. and M. R. Barker (1982). A systemItic approach to
choosfng interfaces for assistive devices. Assistive Device
Center Preprint. Submitted for publication.

Cook, A. M., C. L. Coleman, D. L. Dqhlquist and L. S. Meyers
(1982). Characterization and ealuation of commerf,ially
available augmentative communication systems. Assistive Device
Center Preprint. Submitted for publication.

Cook, A. M., L. S. Meyers, C. T. Coleman and D. L. !)ahlquist
(1979). Evaluation of speech and la.guage prostheses, Biomed.
Sc. Instu.. 15: 45-50.

Dahlquist, D. L., A. M. Cork, C. L. Coleman aLd L. S. Meyers
(1981). Characterization and evaluation of eugnentative com-
munication systems. Proc. 4th Ann. Conf. Rehab. Engr.,, 185-

Kelso, D. (1981). The Blissapple program. Trace Center
Lniversity of Wisconsin, Madison.

Lloyd, L. L. (1976). ted.) Communication AaseEment and Inter-
vention Strategies. Baltimore: University Park Press.

Meyers, L. S. and C. L. 'Coleman (1982). Testing ncri-oral indi-
viduals for augmentative communication syscems: a symbol system
assessment model. Assistive Device Center _reprint. Submit-
ted for publication.

Mills, J. L. and J. C. Higgins (198a). Environmentalization of 4

the communication system. Non-oral Comm. Studies.

Montgomery, J. (1980. Non-oral communication. a training guide
for the child without speech. Sacramento, CA: Department of
Education.

Shane, H. C. and A. S. Bashir (1980). E:ection criteria for the
adoption of an augmentative communication system: preliminary
considerations. J. Speech Hear. Disord., 45 (3): 408-414.

Silverman, e. H. (1980). Communication for the Speechless.
Baltimore: University Park Press.

284



Page 36

Vanderheiden, G. and K. Grilley (1975). Nonvocal Comm-
unication Resource Book. Baltimore: University Park Press.

285



Page 37

Table 1. A Hierarchy of Augmentative Communication
System Characteristics

Highest

Lowest

Physical Construction
Color/design
Size/weight
Storage requirements
Mountability

Vocabulary Manipulation
Editing
Page selection
Use of control characters
Simple symbol selection

Vocabulary Size
N > 1000

500 < N < 1000
100 < N < 500
16 < N < 100
N < 16

Output Format
Printed/speech
Transient visual/simple tone

Cognitive Selection Method
Character encoding
Time encoding
Direct selection

Physical Selection Method
Array > lOr

Array 1 to 10
Array up to
Binary choice

Symbol System
Spelling
Reading
Symbols (e.g. Blissymbols)
Pictures

Note: Within each of the seven categories, the levels are also
arranged in a hierarchy.

p
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table 1. Commun.cat.on Goals and Questions deleting Them to Device Characteristics

9.411 t.ieicel Questions to be Asked

I. C ion

A. One-to-one

I. With Peer'

1. With strangers

a. Will these individuals be able to use the Same type and site of symbol system
as the tlientl

b. Should an explanation of !Vitae use be provided for Iles 1

c. What kind of information needs to be communicated (e.g.. emergenct general,
etc.)?

d. Where will the con ion tike Piece (e.g.. home, school. bus. etc.)?
e. Will there be need for 0 crrYing case or Streit (:f client Is ambulatory)

or for whoeichwir sountingl
f. Are there any sItte and/or wale restrictions besed on client's abilities?

3 im.reible initiation

relonewr
a. Would en expleottion of system use tor listeners be helpful?
b. Would a method of getting attention be helpfull
c. Can stretegies (e.g.. requiring choices. creating "payoff" situations, etc.)

increase effectiveness of system?
d. Whet typos of items, events, activities ere most important to the client?

4. Get attention

a. What are the environments of use, end what constraints doss this imposel
b. Would en attention getting device need to be lwaYS available (such as for

!margin:4M) or could it be available only at certain times (such es when
the cli. nt is in bed)1

S. increase salad

6. TelePhona co ion

O. Group

I. General

2 Classroom use

II, Graphic!

A. Ald Oandwriting

II Augment or ?Wac writing
with printed output

I General

a, Would reorgeftilation of the curreit system (e.g.. categories, Parts of sPeech.
Control characters) increase speedl

b. Would practice by the user lead to increased speed with current or proposed
systeml

c. Would the use of larger linguistic units (i.g., words or Phrases) increase
speed?

d. Cen the user utilize encoding !choose to increase speedl if so, can the
listeners use the same !charnel

e. Would svoreg of messages for later reading or rePleY increase !Peed?

is. Is need for general use or emergencies .lyt

b. Would pre.reyorded, taped messages be sufficientl
c. Is there need for unlimited vocabulary?
d. Would coded (TM) system be appropriate given clients' needs end equipment

of "listeners"?

a. What is fie environment (e.g.. meetings. school, work) and what special needs

does this Ihoosel
b. *cm urge or teed does the output need to he/
c. Are there any special characteristics of the group setting (e.g.. tiechr's

aides. symbol systems used. special activities)?
d. Will the system be moved to different environments?
e. Is voice output useful or desirebit

a. If the person is In a "reguier" clisiroom, whet ere the activities that In-
lovIve conversation (e.g.. reeding aloud, group discussion)1

to. Whet ere the topics covered in clessl
c. Whet kinds of vocabulary or symbol system* will be needed to perticipte in

group classroom activities1
d. Will the Imam move from nom to rood

1. hem much writing does she person need to do?

1. Where will the system be used?
S. Is there a need to increase legibility?
4. Is there need to Increase speed?

S. Is there a need to reduce pain end/or ftiguel

6. Is there e need to old Positioning of the body/ermihend and /or writing
materiels?

a. Does format (strip vs, column vs. page) metterl
b. Is there need for portbilityl
c. le there need for enlarged chrctrs1
d. Is either increased speed or accuracy (relative to current sYstem) importentl
e. Is a transient visusi display des'rble for feedback and/or editing?
f. Would s pre stored vocabulary be doSirablel

287 rnntinued on the next Dee
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Table 2 continued .

------
2 td. wle and Correcting

0.

c.

Would simple "crOssout" be sufficient?
Would in error deletion (e.g., correctatie typewriter) suffice?
Are editing features such as insert, delete, rit,lage eewed,

--_--

3 homework

a.

b.

c.

d,

is

Now much honewok will the person be doing'?
Will the system be used both it home and et school or will it emain it home?
Will the person acted to work independently?
Whet format do the assignments hove (e.g., essays, work book fill-In)?
Whet types of characters need to be print00 (e.g., letters, numbers, sPeclal
with symbols)?

k C lassoom use

.

S.

b.

c.

O.

a.

What bubjects in covered in the -leggrooml
Whet .ypeg of written assignation are siven Oh the clad:roost
ghat typal of vocabu:ary (e.g., words, letters, numbers) will be needed?
Is written test taking required? If ms, whet types of tests (e.g., start
answer, true /false, multiple choice% will be givent
dill the system move frontless to chisel

5 Personal writing

a.

b.

c.

Will long term storage be required (thermal print doesn't last, impott
printing Of photocopies do lest)?
Will the system be used In only one piece?
Whet types of vocabulary will be ,squired?

C Mathematical Manipulation

d.

b.

c.

d.

IS a special forret er layout required such es for long division or mini -
plication?

Will built-in calculator fomenting (e.g., , -, i', e, %, seers) be edwietil
If used in the classroom, whet in the academic goals (e.g., counting,
basic arithmetic, adueated math)?
Will the system cove from class ro case?

0. Oawing plotting,, graphing

ae

b.,

c,
d.
e.

What gyps of plots (e.g., ity line graph, bat graph, pie chert) will be
required?
Will eacherlical or electrical drawings or schematics be required?
Will free -form or creative deteineg and/or sketching& be required?
Will "coloring" (e.g., filling an area with a colter) be required?
Will printed Ovcput be required or can video displays be used?

Notes I. These questions are not necessarily ,minded to be asked of the client. lather, they help the OA604OOf
eclat* needs to demida eheeetevistles.

2. These questions help relate the hierarchy of Table 1 to specific client eosin and skills,
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Table 3. Information Required to Validate Candidate Systems
and Strategies

I. Current systems used and their deficiencies

II. Clie'at goals
A. f.;eneral
B. Communication
C. Others

1. Educational/vocational setting
2. Living environment

III. Skills
A. Physical site

1. Pointing/keyboard skills
2. Array size
3. List switches used (size and type)

R. Cognitive/language
1. Symbol type(s)
2. Array size
3. Usage level (spelling, reading, utterance size)
4. Selection modes (direct, encoded)
5. Vocabulary arrrangement (alphabetical,topical)

IV. Candidate systems proposed
Systems Select Output
(used/disc) modes modes

A. General use
B. Educ./voc. setting
C. Living situation

V. Strategies proposed
A. General
B. Educational/vocational
C. Living situation

Notes:
1. This table cars be used as a planning/data sheet.

2. An additional column for comments is helpful in Part IV.

3. Systems that are either used by the client (used) or dis-
cussed (disc) are listed in Part IV.
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Efficacy of Assessment Flow

The efficacy of the assessment procedure was reviewed along two lines:

outcome and the flow of the procedure itself. A breakdown, of outcomes for the

34 subjects who received recommendations based on assessments is presented in

Table 1. It should be noted that multiple systems were often recommended and

sometimes only part of the recommendation was acquired or implemented. Thus a

subject could be included in two or three areas of this analysis. For example

if a new laptray dnd a miniboard were recommended, but the funding for the lap-

tray was rejected while the board was implemented, the subject would be included

in mole than one column of Table 1. Approximately 82% of the 34 subjects ac-

quired a system, device, and/or training program closely resembling at least

one of the recommendations based on the assessment.

Markov Chain analysis (Palumbo, 1977) was performed to determine the

probability of moving from step to step in the assessment process. The goal/

priority module section of the assessment was introduced during the latter part

of the project so only 16 of the clients who received recommendations had an

assessment section that included goals clarification. The Markov Chain picture

in Figure 1 reflects this lack of a goal assessment section for a large per-

centage of clients. Figure 2 shows the probability of moving from step to step

with the goal assessment portion removed. The analysis indicates that the pro-

bability of a device acquisition as an outcome of the current assessment proce-

dures is high.

Over 80% of the recommendations were essentially followed. This involved

considerable time and energy on the part of significant others. It required

participation on the part of third party payers or construction of materials by

the teachers, therapists, parents or other involved individuals. Such a high

proportion of follow-through is quite unusual, reffe4ing partly a commitment

of the significant others to the children and partly the commitment of the

schools and agencies to the project. 291
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Acquired
Device,
System or
Training Program
Specified in
Recommendation

Acquired Device,

System or Train-
ing Program With
Characteristics
Specified Under
Proposed Solution
But Not Exactly
as Specified
in Recommendation

Table 1

Outcomes for Subjects Who Received
Recommendations Following Assessment

Acquired a Device,
System or Program
Not Specified in
Assessment

-OR-
Acquired Device, etc.
in addition to that
Specified

Progressed to New
System Following
Implementation
of Recommendation
or Proposed Solution

28
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a

5 2

Did not Acquire
System, Device
or Program
Recommended
in Assessment
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Purpose
.47'

of
Recommendation]

295

Goal

Clarification/
Priority
Module

471 Proposed .441

Solution

Figure 1.

Recommendation
.324

Probability of Proceeding From Step to Step in the Assessment Process

Acquisition of
Device, System or
Program Specified
in Recommendation
or Proposed Solution

Acquisition of
Purpose 100 .971 .824 Device, System orofs,----(
Recommendation

Proposed

Solution

Recommendation Program Specified
in Recommendation
or Proposed Solution

Figure 2.

Probability of Proceeding From Step to Step in the
Assessment Process with Goal Clarification Removed
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Communication Performance Analysis

The Communication Performance Analysis (CPA) was intended to measure the

efficiency with which subjects used their communication systems. Its principle

measure was the time in seconds required by the subjects to select a single

vocabulary element from their systems. Depending on the particular system, a

vocabulary element could be a picture, symbol, phrase, word, letters, etc. Pro

iect staff verbally requested subjects on each trial to select elements or

element strings which were within tie range of both the system's and the sub-

ject's capabilities. Total time for the trial was recorded and was divided by

the number or actual selections (including errors) to estimate time per element.

Correcting for errors (by dividing the total time by the number of correct

rather than total selections) yielded higher element times but analogous results,

and therfore will not be reported. Between three and ten trials were run per

system depending on such considerations as available testing time, subject

fatigue/attention, etc. An attempt was made to measure performance over a

period of one year following system acquisition at intervals of 1, 3, 6, and 12

months, although due to a variety of reasons (subject illness, unavailability

of the system, scheduling difficulties), the testing intervals did tend to vary.

Figures 1 through 7 present CPA data for seven subjects for whom at least

three testing session.. were completed. Subject #12 was tested three times over

a period of one year on a communication board/Light Beam Indica"br (L81) system.

As can be seen from Figure 1, his time for selecting items on the board steadily

increased under testing conditions. His teacher reports steady times. The in-

crease in time during testing seemed to be due to lack of motivation. If

teased and encouraged enough his times were quite rapid, otherwise they were

very low.

Subject #57 used both a Possum Typewriter and a mini board containing the

vocabulary elements which she pointed to with her hand. The possum had been in
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use for about a year before the project started but was abandoned about ten

months into the project. It was used with relatively high efficienty, however,

it required spelling skills which the client does not have. The mini-board

with Blissymbols systemosinr direct selection by hand,produced slower performance

than the possum. When the LBI was used for selecting items on the mini-board

it was considerably faster (see Fig. 2). The LBI is presently under consideration.

The data for Subject #71 are shown in Fig. 3. Using e communication board

system, performance was generally comparable over a ten-month period. The same

may be said for Subject #72 (see Fig. 4) over a 14-month period and Subject 1179

(see Fig. 5) over a 16-month period.

Performance data for Subject #75 is presented in Fig. 6. This subject's

primary system was a communication board used with either a headpointer or an

LBI. Although at initial testings of these systems the LBI tended to be used

more efficiently, by the end of nine months both interfaces yielded comparable

performance.

Subject 11101 (see Fig. 7) experienced a change in his communication board

after five months. Still using the LBI as an interface, performance was more

efficient with the new board. This was not an unusual occurrence. A number of

our subjects developed multiple board use. Others showed improvement through

additional items being added to their boards. This meant that we were not
1

dealing with a static system. Thls is very good from a communicatici point of

view but makes it difficult to perform any meaningful timed measures on systems

' in use.

We found in use data particularly difficult to obtain. If the subject

makes an error one is uncertain if it is a cognitive or a methods error. If

methods are developed just to evaluate the system, they may differ from real

use methods and be confusing to the subject. These are ail areas which wiel be

excellent for future study and use of creative techniques for analysis.

.1..293
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At the outset of this project it was anticipated that communication per-

formance, as measured by the CPA, would show steady and possibly substantial

gains over the time subjects were using their systems. Based on the data

presented in Figs. 1 through 7, it appears that this expectation was not met.

Generally, the physical skills involved in using the communication system

remain reasonably stable for at least a year or so following acquisition of

the system. Based on the very small sample size, these results must be treated

with caution. Should these results hold up in further research, however, this

stability can serve two Functions. First, it can be used, as was shown above,

to compare performance on alternative systems. Second, it can be used to

project performance estimates over a year period from early performance data

on system use. If, for example, performance after the first month or two is

below some carefully considered criterion, one might either want to intervene

with additional skills training and/or consider an alternative communication

system.

It is also important to recognize that these measures reflect only one

aspect of the communication system. To satisfactorily evaluate the success of

the communication process, a variety of other factors need to be considered.

For example, although physically slow, a particular system may allow persons to

communicate Information, thoughts, and ideas which could not be communicated

beforT. Also, although performing the motor act may take the same amount of

time over a year period, the person may have learned shortcuts and developed

strategies in using the system which may substantially enhance the effective-

ness or richness of the message desired to be communicated. Further, extra-

communicative effects such as increased feelings of self-worth/concept or

general independence are not measured by the CPA data.

In general, then, objective communication performance measures, while use-

ful for certain purposes, are limited and should constitute only one component

of an evaluation of communication effectivelgss.
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Device Characteristics Match

A total of 42 subjects participated in our research, Nineteen received

augmentative communication systems and foIlow up procedures. The others did

not due to various reasons. Four children were either ill or moved during the

project and could not continue. Four children were diagnosed as prelanguage

and recommendations were made regarding development of cognitive and physical

skills which might lead to language development and use of an augmentative

communication sYstem in the future. Three children had no reliable physical

response. Training procedures to develop a response were recommended. One

child was diagnosed as autistic and no recommendations were made since treat-

ment for autism was already in pronress. Dne child was an inappropriate re-

ferral. The family wanted aids to daily living rather than communication assis-

tance. Two children's recommendations were not implemented. The first of

these two recommendations was for a teenager who 'lid not want to wear anything

on his head and the recommendation was for a light beam indicator. He cannot

use his hands well and insists on using his speech, which is partially intel-

ligible only to those who spend a large amount of time with him. The other

recommendation vas for a microcomputer and the funding agency felt that the

gain in communication ability would not be worth the cost. A second, less

desirable system wa: implemented in this case. These subjects are not included

in our evaluation of device adequacy. Eight children are in the process of

being implemented but were not completed in time to be included in the data.

Based on the matching technique developed in the project, Table 1 was drawn

up to use as one evaluation method for the recommended systems acquired by the

nineteen subjects. This table has an analysis of a few subjects to show how

the technique would be used.

Each major set of columns in Table 1 represents a particular capability
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of the user and the device. Each subject is represented by a set of two rows;

the top row identifies the capabilities of the subject's device and the bottom
i

row represents the subject's own capabilities. Slash marks identify existent

capability. Cross-hatching signifies the current state of use for each. Thus,

a device may be able to accommodate all possible symbol systems (all boxes are

slashed) but actually is programmed with pictures (cross-hatchedi. Idea ly,

the cress- hatching for subject and device should correspond to the highest

capability of the subject. Further, it is desirable for device capabilities to

exceed subject capabilities in some cases so that the person will not require

a new system as he or she develops additional skills. In the case of client

use, morP than one set of cross-hatches might occur in some cases because the

client may use multiple aspects of the system.

Since these categories are developed in a hierarchical manner as\'d-iscussed

in Cook and Preszler (1982) it is most essential that a good match be made on

the first few areas and less critical as you continue through the list. In

'../

the last item, Physical construction, only ore feat..re (size) is considered.

The other areas mentioned by Cook and Preszler, which include weight, safety

And flexibility would seem to be on a different scale since the subject would

always require a safe device and certainly prefer a flexible, light weight

system in almos' all cases.

The subject and device markers t.sed in Table I mean something slightly

different in each category. Under symbology the slashes indicate what symbol

systems the device or system is capable of presenting and/or recording. For

the subject, the slashes indicate what symbol system or systems can be used in

a functional manner.; Under Physical selection for the device, the slashes

indicate the .umber of switches which are needed or can be used to operate the

.i,te,-:. For the subject, the slashes indicate the number of switches which

an be used to reliably make a selection. Under cognitive selection method

isi 310
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the device method or methods by which the system can access vocabulary is

indicated. For the subjects the method or methods which the user understands

and can physically use is shown. Under output format the slashes indicate the

output capabilities of the device or system. For the subject, the slashes in-

dicate what the user understands and is able to use. The dot indicates what

the receivers in the environment need due to cognitive, physical and/or sensory

disabilities, and environmental goals nr needs (classroom discussion, written

,v,sinnements, etc.). Under vocabulary size the approximate number of items

which the device can display is indicated by slashes. An m with the slashes

indicates multiple arrays must be used to get this number. For the subject an

estimate of the user's total receptive vocabulary is shown. Expressive vocabu-

lary would of course be a more pertinent measure but this is usually impossible

to get until after the system has been in use for a period of time. In this

case the marks indicate the total number of items used with all available arrays.

Under vocabulary manipulation it indicates the manipulation processes the device

or system has available for use. The user slashes indicate the processes the

uscr is capable of understanding and dealing with based on physical, sensory

and cognitive abilities. Under physical construction only size is considered,

as indicated earlier. The slashes indicate that the device can be readily used

under the noted conditions. For the subject, the necessary or most desirable

condition requested by -he subject and/or significant others is noted.

Each of the 19 subjects was analyzed in the manner shown in the samples

In Table 1. The results are summarized in Table 2.

At the most basic level the system must have characteristics that the sub-

ject can use. Since all of these systems are presently in use, this basic level

of matching the device to the subject needs has obviously been met. This level

is not addressed in the tables. The more pertinent question is: Does the

system allow maximum use of the subjects' abilities. This Is the question we
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will now address.

4.

Compilation of the results provides the following information. There is

a perfect match on all of the subjects' symbol systems. All 19 are using the

highest level symbol system they are capable of using. in addition, 15 of the

systems indicate room for growth on the part of the client which is highly

desirable in school age children who are developing and changing.

The physical selection methods show a match for 16 subjects. Physical selec-

tion ability in three cases was above that which was actually used. One of

these subjects #48 is physically capable of using a larger array but cannot

deal cognitively with a large array. This would indicate then that this is an

appropriate match. Two subjects #132 and #146 are also physically capable of

using larger arrays than what they are presently using. In these cases the

problem is motivation. We find that some of our subjects who have not had a

communication system find it difficult to initiate communication. In these

two cases we have started with a small number of what we hope are pertinent,

useful items to encourage initiation. We hope to add more as the subjects begin

to initiate conversation. It appears then that at least 17 of these are perfect

matches and that the other two may be a perfect match depending upon whether

one agrees with the communication initiation strategy adopted in these cases.,

Four devices have capabilities above the present use level which indicates room

for the subjects to develop.

The cognitive selection methods show a perfect match for 11 of the 19 sub-

jects. Eight show subjects ability above present use. Although time encoding

(scanning) and character encoding are cognitively more complex than direct

selection, they are not necessarily more desirable. Direct selection is fre-

lp Itly the most rapid system and would be the selection method of choice. Only

.n cases where the persons cannot use direct selection or direct selection is

slower than scanning or encoding will the more cognitively complex methods of

or encodino he used. In aii eight cases that can use higher methods
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but did not, speed was the deciding factor. Two of these use computer keyboards

and the others all use communication boards from which they make direct selec-

tions. The systems of 16 subjects do offer the capabilities above that being

used by the subject so that there is the possibility for change if needed. It

would appear then 0.at these are all perfect matches. Fortunately we work with

teachers and therapists who are not satisfied with just a workable system. In

some cases they indicated dissatisfaction concerning the speed and/or accuracy

of some of the subjects' systems. In these cases alternative physical sites and/

or selection methods are presently being teied. In at least two cases (#12, #101)

we believe that further training in the use of a switch may lead to a time en-

coding (scanning) method which is faster and more accurate than the present

direct selection method. This is a timely reminder that we should not be satis-

fied with what looks good on paper. In use follow up is vitally important. A

system may be usable, as in these cases, but still not meet subject and receiver

goals. Training and reevaluation is an important step to determine if improve-

ment is possible. We might say then that these were a match based on the sub-

jects' level of performance at the time of evaluation but that recommendations

for specific training may lead to better systems.

Receiver and user output format showed only one case where the device,

receiver and user all agreed. in two cases the device ability could go above

the use. In seven cases the receiver goal was above use and in 18 cases the

client ability was above use. In both the cases of the receiver and user

apparent mismatches the cause was a desire to use speech. All these users and

receivers can understand speech and many felt it was the most desirable mode.

The only presently existing speech output devices require a combination of phy-

sical and cognitive skills which are possessed by few subjects. The subjects

must have good fine motor skills or understand encoding. Many of our subjects

lack both of these skills. To make full use of a speech system reading and
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spelling skills are also needed and most of our subjects lacked these skills.

This would then indicate as good a match as can be achieved with present tech-

nology but would indicate a real need for speech output devices which can be

accessed more readily by non-readers and are smaller and more portable for

ambulatory individuals.

Vocabulary size shows a match for 5 subjects with 14 which have client

ability above use' and 15 in which the device is capable of going above present

use. This would indicate that 14 are mismatches since it would appear that the

subjects full capability is not being used. A look at the subjects indicates

the following reasons why they are using a smaller vocabulary size than their

predicted maximum. Five of them have arge picture vocabularies but are learning

eeiBliss or reading skills. Their sys ems contain the material they are learnii

and are used as teaching tools as much as communication systems. A picture

conversation back up system is advisable in these cases., Four of the subjects

have large vocabularies but are not motivated to initiate conversation. Small

arrays for specific situations are being used to try to encourage some initia-

tion. Two subjects know more items than they can cope with in a small array,

due to cognitive/perceptual problems, Two subjects are limited by their physical

problems to a small array. We are presently trying to find ways to overcome

these limitations. One subject is ambulatory but must use a picture system.

He can only carry so many items with him at a time which limits his vocabulary.

Some of these problems point out areas for research regarding systems to fit

specific needs, such as portable large picture systems.

A summary of the vocabulary manipulation information indicates that 11 sub-

jects have a perfect agreement between client ability and device us: In eight

'n.tances the client ability is above what is being used. All of these were

it; subjects who were using communication boards.. They con all use page selec-

':on but were not doing so. This is probably an artifact due to the way the
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communication systems are being used. The majority of our observations are

in the classroom where the receiver (the teacher or therapist) chooses the

subject to be studied or discussed and thus makes the board selection rather

than a conversational mode in which the subject makes the selection. The use

of page selection does seem to be an important feature which should be added

to these in order to give the user more independence and encourage communication
rs.

initiation. Sixteen of the systems had device abilities above those being used

'indicating that there is room for most of the subj.Icts to increase the complex-

ity of their vocabulary manipulation methods.

A summary of the device size information indicates that 14 systems show

agreement for device size and subject ability. I, nine cases the device can be used

at a level above that of the subject, meaning that the device is more "mobile"

in terms of size than the subject presently needs. This usually means that

the system could be used with an ambulatory subject but the user is not ambula-

tory. In five cases the subjects' abilities are above that of the device. Two

of these are computers which are fixed and the subject can move around in a

wheelchair. The versatility of the computer was seen as being important enough

to warrant its use. In addition the subjects both have alternative systems,

communication boards, which they use in other situations. One subject is ambula-

tory and uses a HandiVoice 110. She cannot use it as she walks around but its

classroom and social group use seemed to outweigh this disadvantage. She uses

signs and speech in other' situations. Since neither are intelligible to strangers

this presents a problem. The HandiVoice is being used to help her learn to read

and spell. It is hoped that this may lead to the use of an alphabet or communi-

cation board in other situation,. Two subjects use large communication boards

with light beam indicators. Because the boards are so large they are not wheel-

chair mountable. The solution to this problem would be smaller, wheelchair

mountable boards.
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In summary it a /pears that these 19 subjects have perfect matches in the

symbology category./ In the physical selection and cognitive selection cate-

gories the best possible match has been made since higher levels are not neces-

sarily better in terms of speed for cognitive selections methods and sine

rhysical selection is hampei-ed by the subjects' other abilities rather than

outside constraints.

In terms of receiver, user output format, the major restraint to more

appropriate matches is the lack of technology and ingenuity to provide speech

output for ambulatory subjects, picture users and so on.

Mismatches in vocabulary size are due to two factors. One, lack of use

of multiple boards when the subject is capable of using them, is easily remedi-

able. The other, lack of a large portable picture vocabulary, is less easily

remediated. It is very difficult to presently access a large picture vocabulary

especially if the subject has poor motor skills and the pictures need to be large.

In eight cases maximum vocabulary manipulation abilities are not being used.

This can be remediated through making multiple arrays and instructing signifi-

cant others in their use.

In terms of size, three of the five mismatches are due to the present level

of technology. Portable computers with the complex capabilities required by

some clients are not yet available and a light weight portable speech synthesizer

is not yet commercially available. The other two size problems involve communi-

cAtinn h,_ords that are not portable. These can be made into smaller boards and

,(.sed through codes for each board to overcome the problem.

Ti);s examination of in use data has provided us with two important types of

priformation. We have found subject capabilities that are not being used but

it the system or Ise of the syst...m is slightly modified, such as using

jola instead of single arrays when the subject has the capability. We have

found areas where subject capabilities cannot be used due to lack of
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technology, such as the lack of a light weight speech synthesi4er. This infor-
.

mation should be of value to engineers and scientists working is areas develop-

ing technology for individuals with disabilities.
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Table 2

Summary of subject and device or system capabilities and in use data

Characteristics

System allows

maximum use
of subject's
abilities

maximum
Use Ad-
justed for
actual
ability

.

Subject's theoretical
ability exceeds de-
vice vssently in use

*Subjects' actual
ability exceeds
device capability
presently in use

Device capa-
bility is
above present
use

Receiver
goal is
above use

Symbology 19 19 0 0 15 -

Physical

Selection 16 19 3 0 4 -

Cognitive

Selection
Method

11 19 8 0 16 -

Receiver or
User Output
Format

1 1 i8 18 2 7

Vocabulary

ize 5 13 14 6 15 -

Vocabulary
Manipulation 11 11 8 8 16

(.7

-

Size 14 14 5 5
1
91 -

* A subjects ability in one area may be above present use but, due to other factors, that ability is really
not the most desirable or usable. For example, a subject may be able to reach an area 22" x 28" but becomes
confused when more than four pi,:tures are presented. In theory the person could select from a large array

physically but cognitive limitations make this an unusable skill.
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Section 11.

Perceived Efficacy of the Recommended System
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PerceivediEfficacy of the Recommended System

Introduction

Using a questionnaire with a five point Likert-type scale, individuals

(e.g., teachers, therapists, and parents) who worked closely with subjects on

the grant were asked to rate the match between the subject and the communication

system recommended for the subject by the project staff. The goal was to obtain

information on how well the system met the subject's cammunication needs. The

questionnaire utilized eight major categories: general system characteristics;

vocabulary and organization of content; visual and auditory clarity; versatility;

effort and fatigue; set up and maintenance; storage and portability; and other

concerns. Each category contained elevant statements 'which respondents were

asked to rate using the scale. A one on the scale indicated total disagreement

with the statement, while a five indicated total agreement. See Figure I for

an example of the questionnaire.

This instrument was developed through input from the project staff and

utilized concepts for intervies questions developed by Beukelman et al.(1981)

and Aiello (1980). The first draft was also submitted to Several teachers, par-

ents, and therapists for comments on content and length. The questionnaire was

then revised based on this input. The final draft was sent to parents, teachers,

therapists, residontiai facility personnel, and others associated with 20 of the

subjects who had acquired and were using a device/system proposed by the project

staff.

Results/Discussion

The total number of questionnaires delivered was 58, while the total number

returned was 42, representing a 72% return rate. Of the 42 returned, 39 were

used in the data analysis. Three of the questionnaires could not be included

because they were itturned blank; the subjects did not use their systems inr
those particular settings in which the i dividual who received the questionnaire
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saw the subject. Of the 39 questionnaires used, 7 were received from parents,

13 from teachers, 16 from speech therapists, 2 from aides, and 1 from a physical

therapist. The number of actual responses to each item sometimes reached 46

because a few subjects were using multiple systems and some respondents rated

each system separately. Some items had fewer than 46 responses because respon-

dents had the option of placing a zero by the item if they felt they did not

have sufficient information to respond or if they felt the item did not apply.

The overall analysis, along with a breakdown of results by type of system are

presented in Table 1.

Based on'assessment procedures developed under the grant, 10 of the subjects

for whom questionnaires were returned had acquired communication board systems

(e.g., miniboards, communication books, etc.). Six of the subjects for whom

questionnaires were returned used Light Beam Indicators (LB1's), usually in

combination with boards. One of the subjects obtained an Apple II Microcomputer

and one used a HandiVoice HC 110. One subject received a switch system to

operate his DUFC0 matrix, while another was using a Peppy Puppy toy for switch

practice. Two of the subjects for whom boards were acquired also received

recommendations for signing as a second option. Finally, une subject who used

an LBI was also trying out a manual scanning system with her yes/no response.

Because there were few systems other than communication boards and Lells, the

number of responses to items for these other systems was low. Therefore, the

following discussion concentrates on the responses for three types of client-

system matches (overall, communication boards, and LBI's) for the eight cate-

gories on the questionnaire. The results for other systems are included in

Table 1, but are not discussed.

In addition to the number of responses per item and item means and standard

deflations, the standard error' of the mean for each item is presented in Table 1

for overall systems, communication boards, and LBI's. The numbers of responses
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for other systems were not large enough to warrant calculation of the standard

error for responses concerning those systems. The standard error of the mean

gives an estimate of how much "confidence" can be placed in that mean. Assuming

a normal distribution, a mean response to an item ha; a 95% chance of occurring

within an interval that is either two standard error units above the reported

mean or two standard error units below it. For example, the overall mean for

item la is 3.67 and the standard error of the mean is .17. In 95 out of 100

instances, a mean for this item will fall in the range between 3.33 and 4.01.

Since even 3.33 is a response toward the agreement end of the scale, it can be

said that most people would agree with the statement that the current system is

satisfactory.

Most of the items discussed under the following categories are those that

had particularly high or low means, or were especially important within that

category as indicators of perceived efficacy of the system. It should be noted

that low scores are positive responses in some cases depending upon how the

statement was worded. This was done for two reasons: some ideas were clearer

when presented this way and it is a check on the respondents' accuracy.

General System Characteristics

The mean response to item la overall and for communication boards and L0I's

was above 3.00, indicating that respondents were satisfied with the system

recommended by the project staff. Items Id and lj also received high ratings

overall and for ommunication boards. Respondents felt that the subjects were

using the most appropriate physical site to control their systems and that the

instructions fnr the systems were simple and easy to remember. The positive

response to ld may reflect the increasing accuracy of the physical assessment

procedures developed under the grant. Given that the majority of recommended

systems were less sophisticated devices (e.g., boards, L0110, the response to

11 is not surprising. Item lj was also highly rateA for L01's.

.
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The item receiving the lowest rating in this category for all three types

of systems was lh, which asked whether or not the user was adapting to a less

than desirable device. A low rating here may signify that most respondents felt

the devices in use were acceptable.

Item if was particularly important in that it asked whether the recommended

system had enhanced the user's communication. The rating for this item was

over 3.00 for all three types of systems, and was highest for the LBI's. Most

respondents probably felt that the system had enhanced communication to a certain

extent, but that there was room for improvement.

Vocabulary/Organization of Content

Responses for all three systems were highest for item 2b and lowest for

item 2c in this category. (It should be noted that only 9 out of 14 respondents

felt these items were applicable to LBI systems.)

Respondents indicated that, while the organization of vocabulary content

is satisfactory, the size of the vocabulary is usually not large enough. It is

important to keep in mind that size of vocabulary may be limited by the subject's

present physical and/or cognitive skills and may not be a product of the device

which is matched as closely as possible to those skills.

Visual/Auditory Clarity

Item 3a received high ratings overall and for communication boards. Users

of these systems apparently can see and/or hear messages produced on the device.

Although it was above 3.00, the rating for 3a was not quite so high for L81

users. The 181 is difficult for some users to track and may become "lost" in

the environment. It is also difficult to see under certain lighting conditions.

Items 3b and 3c, concerning the ability for listeners/receivers to see, hear,

and understand received "neutral" (e.g., X = 3.00) ratings for the LBI. In

comparison with the high overall and communication board ratings, it appears

that receivers of LBI messages are somewhat less satisfied with the clarity of
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the communication. Once again, this may be a product of the "ambiguity" of the

LBI should the user and/or receiver lose track of its position.

Versatility

Ratings in this category tended to be somewhat low for all three systems,

especially for items 4b and 4d, which had to do with modifying systems to meet

future needs and initiating conversation. Respondents are not satisfied with

the systems' capabilities when it comes to initiating conversation. For example,

the devices may not allow initiation because the users cannot independently

activate or access them. Respondents also indicated that current systems would

require modification to meet future needs. The highest ratings in this category

occurred for item 4a, signifying that recommended systems could be used in various

Places and situations. This rating was highest for communication boards/books,

which are particularly versatile devices with regard to setting/situation.

Effort/Fatigue

The ratings for both items in this category were low, indicating that the

recommended systems do not require an unreasonable amount of effort. The rating

for item 5b was especially low for communication boards. Users do not experience

much fatigue when using this particular system.

Set Up/Maintenance

Ratings for all three systems in this category were exceptionally high for

items 6a and 6b. Respondents felt that the systems were easy to set up, take

down, and maintain. In adaition, item 6c received low ratings across all types

of systems loading to the conclusion that the recommended systems do not break

down too often. There are several possible reasons for this conclusion. The

first is that most of the systems were simple, requiring little maintenance,

short of changing the light and charging the battery on the LBI. (There have

been some valid reports that the LBI lightbulb burns out frequently, but these

do not seem to be reflected in the ratings.) Maintenance of communication
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boards is easy e.g., if they're lamin_ted, they can be wiped off and a new one

is usually not difficult to make if necessary.

Storage/Portability

The ratings for all systems are high in this cateogry for items 7a and 7c

indicating that the systems are easy to store and sufficiently portable. The

ratings for item 7b are low across all three types of systems, thus the recommanded

devices do not appear to interfere with other activities. These findings are

not surprising, once again given the simplicity of the devices.

Other Concerns

The ratings for all three systems were high for item 8b in this category.

Most respondents felt that the recommended system does things that previous

systems did not. The ratings for 8c were low, indicating that the previous

system(s) could not do things tic recommended system does. In other words, the

respondents felt that the system acquired through the project did more than

1.revious systems. Item 8d also received somewhat high ratings, which signalled

a desire for a system that does even more than the current system is doing.

Summary

The majority of responses on the questionnaire indicate that respondents

believe the comcunication systems recommended by the project staff are effective.

Areas where respondents indicate some dissatisfaction included: vocabulary size,

versatility of the system, and initiation of conversation.
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As you know$ the perpote of the giant .n o.hich you be participetin9 is to match twimumication device cherectet-
istict to client needs and abilities. Once a client has a cOmmnicatiOn device or system we can mks weesuieeehts of w.
quickly and efficiently they .sae the device, but the beat measure 01 success of failure is how the use, and the. people
who communicate with the user feel about the system. That is wily we pee asking yOu to answer the questions Willem.

A Systems In use /Previously used

I. Now Ivey hoofs pee del, and in whet situations is the system recommended by the Went Staff Used (i.e., home,
school, in Oublic)f

System
----4.

Date Systeft Acquired Nouns Per Day Situations

---

2 Ind.cte if the previously used system(s) Is/ere,stlil in use. Also indicate how many hoots Per day and in
w het situations used.

System Stall Used Not Deem Used Hours Pe. 041, SitUetio0s

6 Evaluation

Please tesPond to the following questions/statements by selecting the 'tweet from the scale which corressionds to
your opinion of the statement Enter the number in the blank to the left of the question/statement. if the state-

ment is not applicable or you do not know enough about the situation to respond, please place 011" in the blank.
Comments ere welcome. System means the communication device recommended under the grant end listed under el above

01 i 4 4 Agee@
1 i 3

I. G I System Charctstistict

e ) The currept system Is stisfctote.

o) The perSon is able to use the system tcurtele enough foe eg outvotes.

Cl The Person is able to USG the system fest enough for my purposes,

d) The porton it using the most appropriate physical site (bend, head, foot. ate.) to central the device.

(1( not what site would you recommend/ ).

e ) All functions of the system (fee Gamete, memory features, editing, etc.) are uSed.

f) The st, em hes enhanced the uSee's communication.

g) A teeinIng plan is (was) required to fCilltate learning how to use the systole.

h i the use, is edPting to less than desirable devote.

----i) The system fulfills my expectations of what it sheUid do.

____)) The instructions for using the %Vitae see simple and ease to remember,

Comments on Dimmest Settee Characteristics



0o Sffif I I Ii f aer
2

2 vusouly/groanrtt.on of Cowtent

o) the vocabulary cfintnt 4s adequate for tho user's reeds.

bl the content is orgnotd in functional meow.

O the vocabulary if largo enough

Comments on Voitbulry/OrgnIt.on of Cortaro'

) Visual/Auditory Clrrty

.) the user can see end hoer **sieges *reduced on the device.

b) Listeners can see end hear mess/pees produced on the device.

_c) Listeners Cfn undrstnd mus's' produced on the device.

0) the device gives enough feedbetk so that the user knew' when the gasser has been comeoucted.

Comments on Visual /Auditory Clerity

4, Verstility

gel The system con be used in ~locus Pieces and situations.

0) The current system wilt met future needs without modifiction,

c) de (I) Niue eodified the system to better meet the war's needs.

d) the user is able to initiate ccccccc etoon with this system.

Comments on Versetility

5 Effort/Ttigue

The system fIlyaftf too much f fort to use effectively.

0 the user eererlenres fatuous after using the system. (if so, how long can he/she use the system before

Comments on Effort /fatigue

9.

SetuP/Aninteoanc.

the system is easy to set up /take down.

O the system is Defy to maintain (e.g., keep batteries charged. keee clean. etc.)

c) The system often betas down mechenicelly or slectriceilY. (If so, how men, times siee you received it?

)

Comments on Setup/MAintnence

T. ntorege/Portebility

It us easy to store the device.

O the device Interferes with other activities.

_c) the system Is suific.ently Portable.

Comments on Storage/Portability

he Other Concerns

O the user's environment presents ilff0..iities which interfere with use of the device (e.g., other Persons
who ger take it away or hero it, insufficient help in setting up. ate.).

0) The current system recommended by the Assistive Device Center does things that the oce.mpus system did
not do (e.g t attention getting, printed output, eepressive imbecile ther then yes/no, etc ).

c) the nrayloug system did things that the current systee does not do.

d) I want system that does more thongs thee the current system is doing.

Comments on Other Coace.as
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29 116 1.13 .21 1 146 1.33 .47

41 4.5) 40 .14 19 4.6$ .4$ .11

39 2.)4 1.27 .21 16 2.44 1.89 .21
4) 4.21 8.10 .17 12 4.37 .13 ,20

40 2.05 8.51 .25 17 3.29 1.37 .39

)5 4.85 .11 .17 1) 4.01 1.$9 .34

32 2.80 1.35 .34 12 2.00 1.60 .4$

40 3.4 8.40 .22 17 3.65 1.50 .40

o of
responsos

14
14

14

11

12

14

14

13
14

14

9
3
3

si

11

3
s

14

14

ll

14

I)

13

14

14

13

14

13

14

14

II14

11

I S.E. of T

'.79 1.42 19
.57 1.50 .42

3.21 1.31 36
cos 1.15 .33
4.17 1.13 .36
3.71 8.41 41
3.$6 8.23 .34

2.15 1.41 .41

4.00 1.41 39
416 .53 .15

3.22 1.20 .42

3.67 .87 .31

2.33 1.51 .34

1.73 1.35 .43

3.00 1.41 .45

3.00 1.12 .40

3.38 1.30 .49

3.36 1.60 .44
2.31 1.44 .40

3.36 1.43 .45

3.71 1.31 .36

2.23 1.16 .11
2.$1 1.44 .43

4.57 15 .24

4.00 .96 .27

2.06 1.24 37

4.71 .56 .14
1.92 1.32 .30
4.31 .61 .17

2.50 1.45 .66

4.29 .73 .20

1.2, 1.17 )6
3.77 1.46 .43
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Summary and Conclusions

The project demonstrated that it is possible to assess non-oral clients'

abilities, needs and goals with a series of interviews and procedures designed

to determine the most appropriate symbol system, physical selection mode and

site, cognitive selection mode, output format, vocabulary size and vocabulary

manipulation. This in turn may be matched to devices or systems which have

been defined in the same terms. In addition the factors of size, weight, safety

and durability need to be determined for each device not only to determine its

original usability but its long term use and reliability.

Two factors which were not given much attention at the beginning of the

project but which became increasingly evident as work progressed were that

multiple systems are the rule rather than the exception and that systems of

school age children must be flexible and/or exchangeable since increased use

and training frequently lead to changes in the system or the need for new devices.

Our work indicated two pressing needs in terms of devices. One is a sy-tem

that prints pictures, line drawings, Rebus symbols or some similar symbols.

Picture users can only use transient visual communication at the present tin::

Printed pictures would allow for permanent visual communication which would

allow the user to construct a message when the receiver is absent and convey

the message at a later time. The other obvious need to us was for a smaller,

lighter weight speech synthesizer. We had sone ambulatory clients with a real

need for spoken communication who found the present speech synthesizers too

bulky and heavy for convenient use.

This research has stimulated a number of projects and research ideas which

we are presently in the process of writing. There are others we feel need to

be done but we have not proposed to undertake them at the present time. Six

which we are presently writing include the following: a home ,Ludy program for

speech pathologists in assessment of non-oraljlients and recommendations for
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systems; available assistive devices and methods for mainstreaming children

with disabilities in kindergarten through the twelfth grade, identification

and study of non-oral children who initiate and those who do not initiate

conversation and development' of procedures to make non-initiators into initia-

tors, development of a sea ing clinic in order to study its influence on com-

munication and the use ofother assistive devices, development of a theory

regarding the components of communication devices and computer simulations of

them in order to determine systems not presently used which may be developed

in the future and the usefulness of such components in assessment, and finally

the investigation of the possibility of the development of "language prostheses,"

that is, programs which not only replace speech but may aid or replace certain

language functions.

There are certainly a number of other research projects which could con-

tinue from here. The work we began in evaluation of prelanguage skills of the

non-oral needs much more attention. Our theories and procedures need to be

further tried and questioned.

We look forward both to our own new directions after this and to those

of others interested in the co unication of the non-oral.

3 4 o
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(Revised 12/23/81)

Client 0

Date

Examiner

ASSISTIVE DEVICE CENTER
California State University, Sacramento

6000 J. Street, Sacramento, California 95819

Initial Evaluation
Interview

Date of Birth Sex School

Respondent(s) Relationship

Location

in

I. Reason For Referral

A. Check and rank order those tasks for whech assistance is sought. If

other than communication, indicate how or whether these functions
are currently being performed.

Rank Function

a. communication

b. educational access

..11.

.11.1!

11.1!=

c. environmental control
(home safety)

d. mobility

e. job access

Current Functioning

...1111110.

D. 1. Are you familiar with any devices in this/these area(s)?

2. Do you have a preference for any particular system(s)?

343



2.

II. Functional Physical Abilities

A. Nature of Disability

1.a. What is tie nature of the disability?

)!

b. Has improvement occurred or is some expected?

2.a. Does the person ever lose contact with his/her surroundings?
If yes, describe.

b. Is the person easily distracted by people, visual stimuli,
noise, etc.?

3.a. Does he/she have a preferred side for hand or foot use?

b. Over wha' part of the person's body does he or she have the
best control?

Best Control Site

e. Are any medications presently being taken?

5. Is the person subject to seizures?

6. Does the person experience choking or other problems?

7. Has the person had any recent medical, surgical or dental
procedures?



3.

8. Are any medical, surgical or dental procedures planned?

9. is the person receiving any therapy?

10. Do any of the fe.lowing reflexive behaviors interfere with
performance?

Startle:

Asymmetrical tonic neck:

Others:

B. Device History

1. Indicate whether the person has had any experience with other assistive
devices.

a. manual wheelchair

b. powered wheelchair

c. crutches

d. glasses

e. hearing aid

f. brace(s) specify
part(s) of body

g. artificial limb(s)
specify part(s) of body

h. communication (type-
writer, communication
board, etc.)

i. other

specify

Has Ever Used Still Using Will Be Acquiring
(check if yes) (check if yes) (write in date)

.

345
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2. If the person uses a wheelchair, answer the following:

a. Can he/she independently transfer? (i.e., to a chair or to a bed.)

b. What percentage of time is he/she in the chair and what percentage
of time is he/she out of it? Does this vary in his/her environment?

c. Where is the person when he/she is out of the wheelchair? (i.e., on
the floor, sitting in chair)

d. If the wheelchair is powered, what is the interface (control mechanism)
and where is it located?

Presently Used interface

Body Site
Interface
Location

e. Does the wheelchair have any modifications (e.g., pads, head restraints,
lapboard, etc.)? If so, list them.

C. Perception/Memory

l.a. Is the person aware of his/her orientation in space? For example,
can the person "mirror" other movements by moving those parts of
his/her body which can be controlled?

b. Does the person explore his/her environment by touching things
within reach? What does he/she like to touch?

c. Does the person like to be touched, rubbed, patted, etc., or is he/she
hypersensitive? For example, does the person react negatively to
being touched?

*2.a. Are there any known visual problems? yes no .11

b. Has the person had a recent visual examination?

If so, when? By whoM?

34R



r. Results

Field of Vision
(Within Normal Limits)

5.

Formal Informal
Assessment Assessment

Yes No Yes No
.1111==.1mml=r 11=1=IiI,

Evidence of Perceptual Deficits
(Does person see things out of
order, backwards, etc.) Yes No Yes No

Acuity
(Within Norma; Limits Yes No Yes No

.1111==.1mml=r ., .1=11=1. =,.
d. Is it easier for the person to work with Items In Isolation or small

groups rather than a largi array?

*3.a. Are there any known hearing problems? yes no

b. Has the person had a recent audiologic examination?

If so, when? By whom?

c. Results

.1111==.1mml=r

Formal Informal
Assessment Assessment

Evidence of Perceptual Deficits
(Confusion of similar words-
cat/hat, etc.) Yes No Yes No

Acuity

(Within Normal Limits) Yes No Yes No

4. Are you aware of any memory problems? If yes, describe.

Any items of Note Regarding Sensory,
Acuity, Perception, Memory

III. Educational/Social Experiences

A. Hot-. long has the person been in school? How many schools has he/she
attended?
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6.

8. Does this person interact with people in various situations?

Home

School

Therapy

Camp

Comments

Shopping

Travel =d.MM

Sporting
Activities

Other

C. Do any people in the environment have physical, cognitive or sensory
problems that may interfere with communication? If so, describe.

Comments

D. If the person is in school, give a summa y of the educational/social
goals as stated in the IEP?

E. If applicable, please list two or three specific goals other than
communication (e.g., vocational, academic, pl.zement)

2.

3. ftIMMIM

IV. Can the person intentionally Indicate wants, needs or ideas (e.g., Unir-
tentionally grimacing to express pain vs. looking or poirming at things
he/she wants, etc)?

if person can indicate go to Communication Interview.

[

Check interview Selftut

Co
If person cannot indicate go to Prelantiew.

mm*.nicAtion

Prelanguage

348
*These items were modified from those used by Project TEACH a joint project
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(Rev ed-7-274T)-------

ASSISTIVE DEVICE CENTER

Communication Interview

1. Past/Present Commnicmtion Systems

Date

Examiner

Type of
System

Used in

Past
Used Now

Anticipated Use or
Currently Being Trained COMMENTS

facial expression

eye movement

gestures

pointing

Yes/no

signing

speech

communication
board

...1
typing

writing

Others:.



II. Current Communication System Description

System

2.

Category Parameters

,

Description Comments

Input

Symbols

Type

4

Size

Number

Example symobls

, ,

Configuration
(categories, topic,
grammatical)

Non-Scan
Select

Codin.

Array Size

Target Size

A

Array location
-,-

Scan
Select

A...

.. Array Size
.

Array location

...

Switch number and
function

Switch typ! .
Switch location

Coding
.....d

Output
Mode

1.--

Transient Auditory

Auditory Memory .

ransent VisualT i Vi l

------ .
Long-term Visual

1

____--,-
,

Output
Symbols

.

TIpe

,-------

Size
.
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III. Symbol System

A. Can the person recognize numbers and/or letters? If so, which?

B. Has the person recently had any of the following tents?

PPVT (or any receptive
vocabulary test)

TACT (or any receptive
grammar test)

Reading

Spelling

Other:

3.

TEST SCORE DATE WHERE TESTED
li777;W713iend
for scores)

11111.1 1101.1

111 a.m.
.rr/gpor.. 41111111=111

C. 1. Does the person read and/or spell function.11 words above his/her
tested grade level? If so, which ones?

2. Does the person spell phonetically?

3. Can the person select the initial letter of a word?

4. Does the person know any Bliss, Rebus or other symbol system?
If so, what?

5. Does the person use or do they need to use punctuation symbols?

D. 1. Does the person put snore than one symbol together to express an

idea? If yes:

a. How many?

b. In what way (e.g. adult grammar, telegraphic, modifier + noun,
etc.)? Give xamples. Is it spontaneous or only with
prompting?

2. Does tht person express the various sentence forms such as
commands, questions, etc.? If yes, do they do so spontaneously

or with prompting?

35

Present Abilities in
Grammatical Structure

111111k22111111111111



II

IV. Content and Method

Can the person reliably communicate the following and how does he/she
do so?

Attract Attention

Pain, Anger, Discomfort

Happiness or Excitement

Frustration

Hunger or Thirst

Refusal

Tolleting needs

Tiredness or Bored"

Choice Among Items
(i.e. what they
want to eat)

Relating past
events

Relat.ng future
events

Other:

353
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=111,

METHOD

IMMINO11

.....1

1.1.1
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S.

V. Attention and Motivation

A. i. What tasks does the person attend to most? For how long?

2. Would you anticipate that this person would have difficulty
staying on task during testing?

B. 1. If the person is not understood, what is his/her reaction?
For example, does he/she cry, pout, giveup, eic.,

2. How often Coes this happen and with whom?

VI. Communication Goals

Please list two or three specific rasis that should be enhanced by a
communication system (e.g., taking spelling test, relating feelings).

A.

B.

C
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Revised 8/20/81

Client I

Date

Examiner

ASSISTIVE DEVICE CENTER
.alifornia State University, Sacramento

6000 J. Street, Sacramento, California 95819

Initial Evaluation Form

Assessment Section

L Motor

A. Grasps

1. Finger, hand and wrist movement

a. Check the following finger/hand movement functions
for both the right (P) and left (1) hands. For

numbers 1, 2 (or 2a) and 3, place the object on
the table and ask the person to hand it to you.
If the person cannot pick the object up, then hand
it to him or her. For numbers 4, 5 and 6, hold
the object in a comfortable location oriented as
shown and ask the person to grasp it, move it from
front to back and side to side, and release it.
For number 7, place the push button on the table
and ask the person to press it. Place a number in
the box as follows: 1-poor, 2-fair and 3-good.
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R L

Grasp 0
ReleaseEl 0

2. 2a.

R I

Grasp DO
Re lease

Palmer

Comment

4.

A I.

Grasp

Release 0 0

R L 7.

Grasp 0
Release

Spherical Comments

Cylindrical

Comment

R L

Grasp D 0
Release

Press

v

2.

5.

A L

Grasp 00
Release0

Tee

Comment

R L

Grasp

Release Cl

R L

Grasp 0
Release 0 C]

Comments
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3
B. Range-Hand

Present hand range sheet. Locate the sheet with the client's
midline centered on square #8.

The squares are numbered and each corner is lettered as shown. The

targets are the corners. Use the sequence: touch the square then
1A/1B/IC/M and repeat for all squares within the person's range.
Circle locations reached. For children, it may be necessary to use
the smaller (foot) range sheet.

Compare your impression of the time required to reach the square
(tracking time) to the time required to move among the corners A,
B, C, D (select time).

Use the distance table to fill in the fol!owing block.

Left Hand Right Hand

Furthest reach:

Closest reach:

Max. left reach:

Max, right reach: it

Tracking vs select time

" Client preference for location

" Lett hand

" Right hand

Left Band

Body

Centerline

,.3.57

Right Mend

104 CO Co C

0 C0 C 0

A sp. I

1111
6

0 C

ear "leA

Body
Centerline

(Ct)



4.
C. Body Part Movement and Control

For each movement requested place a + (present) or - (absent) in the appropriate
column. Note whether required movement can be initiated (I), controlled (C) and
terminated (T).

Left

C
r

Right
1

C ; COMMENTSARM

Tasks:. Tester places object
(cup, toy, etc.) at
person's midline 10"
from their, body and
instructs.. Reposition
if necessary and note.

lift 6"

extend by reaching

rotate as if to pour
(put object in cup to be poured)

- rotate le the opposite
direction

turn upright again

- move 6" to the left

- move 6" to the right

- pull back

If adequate arm and hand movement, omit the fallowing tasks:

IKNEE [ I 1 C T I c T COMMENTS

- move knee to the left

- move knee to the right

JAW

- open

close

MOUTH

- blow through a straw

- sip through a straw

VOICE

- produce a sound

---r--
- Produce a variety of sounds

......a.C_Ct_..



D. Range-Foot

5.

Present the foot range sheet unless the interview indicates there
is no foot movement possible or hand movement is adequate. If

foot control appears to be feasible, then repeat the same tasks
that were done with the hand. Start by locating the heel of the
foot at the site labeled "X". Allow the person to move the en-
tire foot as necessary to complete the task.

Left Foot

CD C D C

A s A s D
6

0 C D C

Arir AM.
CDICOC

1

Right Foot

Comment on the times required (subjective) for tracking vs. select
time.

Left Right

Furthest reach ,-rwatd el " Client preference for location
.ftwo amm

II "Furthest reach backward Left foot

furthest reach left I

Furthest reach right

4.0.1.11

Rig" foot

Tracking vs. select time
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6.
E. Head Contro!

Measure range of movement in the planes shown. Check the space repre-
senting the persons degree of movement to ind;cate if they have none,
partial or full range movement.

Directions

Movement plane left right

None Partial Full None Partial Full Comments

horizontal

up down

vertical

1pft right

tilt

Is a headpointer used now? If so, describe

If the client has used one before, but doesn't now, explain why

Reflexive head movements noted

=1.

Restraints 'o head
movement:

11111Mr

List those anatomical sites appearing
I MOST SUITABLE

to be most suitable to interface
NEXT MOST SUITABLE

THIRD MOST SUITABLE



II. Symbol Location, Type and Size

A. Symbol Location Task

I. Peripheral

7.

Instruct the person to keep head and eyes fixed straight
Ask them to indicate when they :.n see your finger or pointer
without moving their eyes. If the person cannot keep his/her
eyes fixed, provide an object to stare at. Start with your
finger or pointer approximately 12 inches from the side of his/
her head (at the ear) and move it around the head toward the
face. Mark the areas in which the person can see your finger.

2. Tracking

Using your finger or pointer, have the person track horizontally at
the level of the eyes. Begin at the nose and go left/right. To
track vertically, begin at the nose and go up/down.

Can the person track horizontally?

Can the person track vertically?

B. Symbol Size Verification

1. Instructions

Yes Comments

ows1=1.

Select the stimuli according to the information available. If infor-
mation is lacking, begin with a more "basic" symbol system (e.g. select
pictures over words or letters) and begin with the largest size set.
Place the stimuli approximately 18 inches from the subject's eyes.
Determine the method of selection and explain it to the subject.

Present two stimuli to the subject and say (e.g., "Please point to
(look at) the comb." or "Is this a comb?"). Three trials should be
run. If no errors are made, the size of the stimuli shot.id be reduced,
with three trials run at each size tested. A more "elvanced" symbol
system may then be tested if appropriate. If sane errors are made, a
more "basic" symbol system Clould be tested and the positioning of the
stimuli shoule be re-examined.



8.

2, Data Sheet

Use a plus mark in the choice column to designate a correct response
. Id use d circle to designate an error. Be sure to note a symbol
,ystem and stimulus size for all trial groups.

S 01 System Size

1.

Trials
+ o

Correct/Incorrect

2.

3.

b. 1.

2.

3.

c. 1.

2.

3.

d, 1.

2.

3. ...

OPTIMAL SYMBOL TYPE

OPTIMAL SIZE

If you were not IC to establish an optimum stimulus, explain why.
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III. Observation of Use of Present Communication System

If the person has a communication system, use it in this section.
if the person does not have a system, use the miniboard supplied
with this form.

A., Select three symbols from the present system or miniboard and
use in the following procedure.

Trial Instructions Request Response

Show me

2 Show me

3 Show me

B. Using symbols available on the Lresent system or miniboard,
use the following procedures: What would you show me if -it
was raining. you were hungry, you wanted a drink, etc.

Trial Instructions

1

2 What would you
show me if

What would you
show me if

3 What would you
show m- if

Request Response

9.



IV. Observation by Interviewer

Do there appear to be problems with any of the following:

Yes No Comments

Age appropriate behaviors

by person

by others to person

Body Dynamics

Hygiene

Positioning

Appearance and use of
hardware

Accompanying vocalizations

Inappropriate touching

person

others

Eye contact

Awareness of appropriate
personal distance

person

others

4
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Anpendix B

Initial Assessment Materials
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Materials for Symbol Type and Sizes
Section of Initial Assessment

PHOTOGRAPHS

Set 1 5" x 6 3/4" laminated cards pith image (photograph) sizes ranging from
1" to 3" on a green background, There are colored photographs of the
following: toothbrush, bowl, cup, spoon, and cracker.

Set 2: 5" x 3 3/4" laminated cards with image (photograph) sizes ranging from
1" to 3" on a trey background. There are colored photographs of the
following: spoor., omb, bowl, toothbrush, cup, cracker, button, key,
flower, rocks, scissors, shoes, glasses, penny, eraser, hand, pen, and
Pencil.

BLISSYMBOLS

Set 1: 5" x 8" laminated cards with handdrawn blissymbols approximately 3" x 3"
and word or words for blissymbol underneath in 1" high letters, Blis-
symbol and words are in black felt pen. There are blissymbols for, the
following:, chair, house, yes and water.

t 2. x 8" laminated cards with handdrawn blissymbols approximately 4" x 4"
and word nr words for blissymbol printed on the back of the card in

high letters in pencil. There are blissymbols for the following:
mother, father, chair, house, want, love, friend, and food.

Set 3: 3" x 5" laminated cards with handdrawn blissymbols approximately 2" x
2" and word or words for blissymbol printed on the back of the card in
'" high letters in pencil. There are blissymbols for the following:,

.want, for.d, house, love, chair, friend, mother and father.

Set 4: 3" x 5" laminated cards with handdrawn blissymbols approximately 3/4' x 3/4"
and word or words for blissymbol printed on the back of the card in I"
nigh letters in pencil. There are blissymbols for the following:
want, food, house, love, chair, friend, mother and father.

PICTURES

Sct 1: 3" x 5" laminated cards with pictures from Stanford-Binet Intelligence
Scale Form L-M, Pictures are appro.inately 1" x I" and are in the middle
of the card. The word nr words to describe the pictures are on the
back of the card in I" high letters. There I.e pictures for the follow-
inqf comb, apple, cat, stove, bird, dog, cow and book.

Srt 2. Picture Flash Words from Miltro Brad}ey, Springfield, Mass 01101.
oe:,cription:. 3" x 31" laminated cards with picture approximately 2" x
2" and flescription of picture underneath in i" high letters. There are
pictures of the following: key, bed, pig, tree, apple, cup, cat and chair.
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WORDS AND LETTERS AND NUMBERS

Words and letters are all handdrawn except for the smallest set which are type-
written. All cards are laminated and the words and letters are printed in black
ink.

Set 1: 5" x 8" cards with the following letters 6" high:

A, C, D, E, F, G, H, I

Set 2r 6" x 4" cards with the following letters 4" high;

A, C, D, E, F, G, H, 1

Set 3; 6" x 4" cards with the following letters 2" high:

A, C, 0, E; F, G, H, I

Set 4; 5" x 3" cards with the following letters 1" high:

A, C, D, E, F, G, H, I

Set 5: 5" x 3" cards with the following letters 3/4" high;

A, C, D, E, F, G, H, I

Set 6: 5" x 3" cards with the following letters i-" high;

A, C, D, E, F, G, H, I

Set 7; 5" x 3" cards with the following letters Z" high:

A, C, D, E, F, G, H, '

Set 8; 5" x 3" cards wia the following letters 1/8" high (typewritten);

A, C, 0, E, r, G, H, I

Set 9; 6" x 4" cards with the following words 7" high;

ME, WANT, THE, COME, YES, NO

Set 10: 5" x 3" cards with the following words 1" high:

ME, WANT, THE, COME, YES, NO, RUN

Set 11: 5" x 3" cards with the following words 1" high:

ME, WANT, THE, COME, YES, NO, RUN, BIG

Set 12: 5" x 3" cards with the following words 4" high:

ME, WANT, THE, COME, YES, NO, RUN, BIG

Set 13: 5" x 3" cards with the following words 1/8" high (typewritten);

ME, WANT, THE, COME, YES, NO, RUN, BIG

1
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Set 14: 5" x 3" cards with the following numbers 1/8" Nigh (typewritten):

0, 1, 2, 3, 4, 5, 6, 7, 8, 9



Appendix C

Interface Assessment Forms

.1

l
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ASSISTIVE DEVICE GINTER
SCHOOL OP 118111111111111110 10113411441M1111111

CALIFORNIA STAN UNIVERSITY, SACRIIMINTO
sass a omelet 11111141AMIIIIITO,CALINNINIA SUM

INTERFACE ASSESSMENT

LIMB MODULE

Circle' left/right hand/foot

=from screening form

1. Dominance: left/right,

2. Ranye:.: furthest reach

closest

left max

right max

Client

Client /I

bate

Examiners

..

Grasps*t cylindrical, lateral, preys, palmar

spherical, tip, two finger

1 1

I1

J1

Client preference for locations

Resolution " Where?

3. If range and resolution are adeouate, use a typewriter-like keyboard.

Type of keyboard

asked response time false entries commonts

guard

1

no guard guard no guard guard no guard

12

-----

)(

zx

?
GH

FDS

..JKL _--
123

?
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Type of keyboard 2.

1

12

)(

zx

7
GH

FDS

JKL

123

.4
._ 1 qmwr

Comment on difficulty, etc.

4. If range is not adequate for large keyboard, but resolution is good,
use the calculator-type keyboard. Place keyboard at the best location
based on #2 above. Location number . Method of pressing keys:

asked 1'2122151
guard

time
no guard guard

false entries comments

0

no guard guard no guard

5

6

.1:-.

27

35

49

035 I

345

536

Comment on difficulty, etc.
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5. Does the client use a joystick now? If "yes" comment on how well
it works, how it ;s used, etc. If not, proceed with this part.

....1

3.

Use the joystick with light

Asked Response

U

box output. (U=up, D=down, isieft, f=right)

Time False Entries Comments

D

R

U

11ii.

0
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6. Other switches may be used with the hand (foot), elbow (knee), forearm
(thigh), etc. Try switches in the order listed (unlecs the client can-
not use a specific type). Stop, once a reliable and accurate switch
has been found. Two response types are used: "on" = turn on and leave
on until examiner .eys turn off, and "off". Feedback * light, tone,
computer CRT, voice, etc. Repeat trial sequence with other switches as
necessary to find one that works well for the client. Run one extra
set of trials with the "best" switch.

Tn! Feedback I Asked Response

I

OM

Track Select
Time Time

4.

Anatomic Site
Location Best Position.,

OFF

OFF

ON/OFF/ON

OFF

rlmeweriminm
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Switch
Rank

1

2 Rocker

3 Wobble

4 Leaf

5 Zygo "Touch"

6 Pad

7 Contact

8 Bulb (Puff/Sip)

9 Mercury

SWITCH RANKINGS

Type

Tread

5.

7. Comment on reflex patterns that may affect switch control.
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8. Describe any special mounLing used for testing and any special mountin2

recommended for final system.

".
9. If range is adequate, configure a slot switch with tht. "hest" switch

based on #6. Type used . Number of slots . saws
below are left to right. If there are fewer than 5 switches, change the
"asked" column appropriately.

10.

Asked Response Time False Entries Anatomic Site

1

2

2

5

1,2

4,5

2,3

4,3

1,5

6.

Summary: Prioritize Interfaces

Type 1 . Selections/minute:

Type 2 . Selections/minute:

Type 3 . Selections/minute:

Type 4 . Selections/minute:

. Site:

Site:

. Site:

. Site:
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44 ASSIST1VE DEVICE CENTER
0CNI001. OP Milsonausto 1,114040464.11
CALWOMNIA STATO UNIVIIIS1111, SACRAIMPATO
son J MOUT memamsoveCALINMINIA OM.

INTERFACE ASSESSMENT

HEAD MODULE

I, Screening Data

a, Range; horizontal: left

vertical:

tilt: 1/1

b. Restraints to Ihead movement :

Client

Client I

Date

Examiner

o right
o

down

right

Sketch:

head

(top)

c, Healpointer used:, type , clients opinion

Describe utilities, difficulties, etc.

2. If range is adequate try several types of headpointers using the range
sheet. Circlt the squares reached.

Type 1: ,ype 2: Type 3: Type 4:

Light Beam Indicator Type 1 Type 2 Type 3 Type 4_

1 ABCD 1 ABCD 1 ABCD 1 ABCD 1 ABCD

2 ABCD 2 ABCD 2 ABCD 2 ABCD 2 ABCD

3 ABCD 3 ABCD 3 ABCD 3 ABCD 3 ABCD

4 ABCD 4 ABCD 4 AaCD 4 ABCD le ABCD

5 ABCD 5 ABCD

6 ABCD 6 ABCD

5 ABCD 5 ABCD 5 ABCD

6 ABCD 6 ABCD 6ABCD

7 ARCO 7 ABCD 1 ABCD

8 ABCD 8 ABCD 8 ABC6 8ABCD

ABCD 7ABCD7

9 ABCD 9 ABCD 9 ABCD 9 ABCD 9ABCD
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Com ...,,t on difficulties, effort, etc.

11111=11.

2.

3. If range and cesolution are adeq.ate, use a typewriter-like keyboard for
the following trials. Use the "best" pointer bdaeu on 12. For the
light beam indicator, have the client focus on the key and hold for
several seconds. For all others have the client press the indicated
keys. Type used

ArKed

1

2

X

0

G

H

1,2

G,H

J,K

Response, Time False Entries Comments
guartl no guard uard no guard guard no guard

Comment on difficulty, etc.
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4, If the Light Beam Indicator is the "best" choice and is successful in
#3, use the Optical Headpointer Strip Printer.

Asked Response Time False Entries

1

2

z

X

7

0

H

1,2

G,H

J,K

Comments

3.

Comments:

5., If raveis not adequate for large keyboard
use a calculator-type keyboard. Place the
based on #1. List location #
Type of headpointer (circle ofie77--EBI, 1,

Asked Res once Time
guard, no guard guard no guard

0

5

6

7

27

35

49

015

345

536

, but resolution is adequate,
keyboard at "best" location

2, 3, 4

False Entries Comments
guardno guard,
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Comments (including mountings required, etc.)

4.

6. If resolution appears adequate, and chin does not rest on the chest use
the chin joystick with lightbox. U=up, Dedown, It=right.

Asked Response Time False Response Comments

U

L

L

R

U

0

R

Commznt on overall efficulty, etc.

7. Other switches may be used with the head (chin). Try switches in the order
listed (unless the client cannot use a specific type). Stop once a reliable
and accurate switcl has beer found. Two responses are used: Hew urit

on and leave on unit. The examiner says to turn off, and "OFF". Fet.aback=

light, tone,compu,er CRT, voice, etc.. Repeat the trial sAuence shows
with othe switches as necessary to find one that works well for the Oient.
Run one extra set of trials with the "best" switch.
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Asked Response

OU

Track
Time

5.

Select hounting
Time Location Used

OFF

ON

OFF

ON/OFF/ON

OFF

r

IV

)



Special mounting used for testing

6.

Recommended mounting for final system

8. If eye movement is good and no other switch seems feasible, proceed with
this part.

A. Horizontal. Estimate degrees from forward gaze. left: right:

D. Verticle. Estimate degrees from forward gaze. up: down:

C. Is movement controllable? If not, can it be used in an

on/off mode? How?

D. If eye movement is well controlled, try the Etran gran equivalent
system. Comment on the effectiveness

E. EOG. If an electrical signal (hardcopy, select, alarm, etc.) is needed,

connect electrodes above and below (if good vertical movement) and/or

let outside of each eye (if good horizontal movement). Use an amplifier

and readout to record voltages as follows:

Movement

Full left gaze

Voltage (units)

Full right gaze

Up

Down

Midline

Comments (fatigue, difficulty, etc_)

Full left gaze

Full right gaze

Up

Down

Midline

Full left gaze

Full right gaze

Up

Down

Midline
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7

Full left gaze ,

,

Full right gaze

Up

Down

Midline'

Full left gaze

Full right gaze

Up

Down

Midline _

Full left gaze

Full right gaze

Up

Down

Midline

Full left gaze

Full right gaze

Up

Damn

Midline

Full left gaze

Full right gaze

Up.

Down

Midline

Summary. Priortize interfaces.

Type I . Selections/minute: Site:

Type 2

Type 3

Type 4

. Selections/millute: Site:

. Selections/minute: Site:

. Selections/minute: Site:
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8.

10. Discuss the results and interface types with the client and list
his/her preferences

11.
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Appendix D

Cognitive/Language Assessment Materials

and Forms
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MATERIALS USED IN COGNITIVE/LANGUAGE TEST MODULES

General Materials, Descriptins and Idcntificalion Codes:

Peabody Articulation Decks from American Guidance Service,
Circle Pines, MN 55014

Description: 3" x 141' cards with picture and description of
picture underneath in 1" high Setters

Picture Flash Words from Milton Bradley Company. SPringfield,
MA, 01101

Description: 3" x 3i" cards with picture and description of
picture underneath in k" high letters

Blissymbols from Blissymbolics Communicate Institute, 350 Rumsev
Fad, Toronto, Ontario Canada, M4G 1R8

Description: 2 5/8" x 2 5/8" laminated cards with blissymbol and
description of blissymbol underneath in k" high

letters

Talking Pictures Communication Aids from Crestwood Company,

P, O. Box 04513, Milwaukee, WI 53204

Description: 3k" x 2i" cards with picture and description of
picture underneath in k" high letters

Hand drawn pictures, symbols or letters by the Assistive Device
Center staff

Description: Unless otherwise stated, inked or penciled drawings
on 3" x Ilk" laminated cards with k" high letters
for description of drawing
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Preliminary Skint Anaiysts

Module: Small Array Item Identification - Auditory

Item Number Item Description Item Code

Item ID Small Auditory balloon

Example Row 1 Column 1
Item 1D Small Auditory candy
Example Row 1 Column 2
Item ID Small Auditory knife
Example Row 2 Column 1
Item ID Small Auditory fire engine
Example Row 2 Column 2

Item ID Small Auditory bathtub
Set 1 Row 1 Column 1

Item ID Small Auditory shoes

Set 1 Row 1 Coiumn 2
Item ID Small Auditory Kleenex
Set 1 Row 2 Column 1
Item ID Small Auditory toothbrush

Set 1 Row 2 Column 2

Item ID Small Auditory dog P

Set 2 Row 1 Column 1
Item ID Small Auditory spoon P

Set 2 Row 1 Column 2
Item ID Small Auditory television P

Set 2 Row 2 Column 1
.

Item ID Small Auditory hamburger P

Set 2 Row 2 Column 2

Item ID Small Auditory apple

Set 3 Row 1 Column 1

Item ID Small Auditory glass of milk

Set 3 Row 1 Column 2
Item ID Small Auditory chair
Set 3 Row 2 Column 1
Item ID Small Auditory comb
Set 3 Row 2 Column 2

Module: Large Array Item Identification - Auditory

Item Number item Description Item Code

Item ID Large Auditory cup

Row 1 Column 1

Item ID Large Auditory doctor

Row 1 Column 2
Item ID Large Auditory cake

Row 1 Column 3
Item ID Large Auditory bathtub

Row 1 Column 4

(continued on the next Page . . .)
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Item ID Large Auditory teacher

Row 1 Column 5
Item ID Large Auditory umbrella

Row 2 Column 1

Item ID Large Auditory watch

Row 2 Column 2
Item ID Large Auditory towel

Row 2 Column 3
Item ID Large Auditcry Volkswagen
Ror 2 Column 4
Item ID Large Auditory soap

Row 2 Column 5
Item ID Large Auditory bus

Row 3 Column 1

Item ID Large Auditory game

Row 3 Column 2
Item ID Large Auditory hamburger

Row 3 Column 3
Item 10 Large Auditory toothbrush

Row 3 Column 4
Item ID Large Auditory fork

Row 3 Column 5
Item ID Large Auditory cookies
Row 4 Column 1
Item ID Large Auditory lamp

Row 4 Column 2
Item ID Large Auditory zipper

Row 4 Column 3
Item ID Large Auditory radio

Row 4 Column 4
Item ID Large Auditory trackers

Row 4 Column 5

Module: Small Array Answering Questions

p

p

p

p

p

p

P

P

P

P

P

P

The pictures used are those correctly selected in the Smell Array Item Identi-
fication- Auditory Input Test.

Module; Large Array Answering Questions

The pictures used are those correctly selected in the Large Array item identi-
fication- Auditory Input Test.
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Communication Skills Diagnosis

Module: Two-choice Item Identification - Auditory Input

Item Number Item Description Item Code

2-choice Item ID- Auditory telephone
Example Choice #1
2-choice Item ID-Auditory hamLurger
Example Choice #2
2-choice Item ID-Auditory bathtub
Set 1 Choice #1

2-choice Item ID-Auditory bananas

Set 1 Choice #2

2-choice Item ID-Auditory radio
Set 2 Choice #J
2-choice Item ID-Auditory toothbrush

Set 2 Choice #2
2-choice Item ID-Auditory ball

Set 3 Choice #1
2-choice Item ID-Auditory ice-cream cone

Set 3 Choice #2
2-choice Item ID-Auditory Kleenex
Set 4 Choice #1
2-choice Item ID-Auditory car

Set 4 Choice #2
2-choice Item ID-Auditory bed

Set 5 Choice #1
2-choice Item ID-Auditory cup

Set 5 Choice #2
2-choice Item ID-Auditory television

Set 6 Choice #1
2-choice Item ID-Auditory pants

Set 6 Choice #2
2-choice Item ID-Auditory hot dog

Set 7 Choice #1
2-choice Item ID-Auditory spoon

Set 7 Choice #2
2-choice Item ID-Auditory shoes

Set 8 Choice #1
2-choice Item ID-Auditory glass of milk

Set 8 Choice #2

Module: Small Array Item Identification (4) Visual Input

Item Number Item Description

Visual Item ID Example Sample shoes

Visual Item ID Example airplane

Row 1 Column 1

Visual item ID Example tennis shoes
Row 1 Column 2

Visual Item ID Example tree

Row 2 Column 1

(continued on next page , . .)
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Visual Item ID
Row 2 Column 2
Visual Item ID
Set 1 Sample
Visual item ID
Set 1 Row 1 Column 1
Visual Item ID
Set 1 Row 1 Column 2
Visual Item ID
Set 1 Row 2 Column 1
Visual Item ID
Set 1 Row 2 Column 2
Visual item ID
Set 2 Sample
Visual Item ID
Set 2 Row 1 Column 1
Visual Item ID
Set 2 Row 1 Column 2
Visual Item ID
Set 2 Row 2 Column 1

Visual Item ID
Set 2 Row 2 Column 2
Visual Item ID
Set 3 Semple
Visual Item 10
Set 3 Row 1 Column 1
Visual Item ID
Set 3 Row 1 Column 2
Visual Item ID
Set 3 Row 2 Column 1
Visual Item ID
Set 3 Row 2 Column 2
Visual Item ID
Set 4 Sample
Visual Item ID
Set 4 Row 1 Column 1
Visual Item ID
Set 4 Row 1 Column 2
Visual Item ID
Set 4 Row 2 Column
Visual Item ID
Set 4 Row 2 Column 2
Visual Item ID
Set 5 Sample
Visual Item ID
Se* 5 Row 1 Column 1

Visual Item ID
Set 5 Row 1 Column 2
Visual Item ID
Set 5 Row 2 Column i
Visual Item 10
Set 5 Row 2 Column

(continued on next page . . .)

telephone

cow

basketball

stove

toes

calf

butterfly

boxing glove:,

watermelon

moth

Volkswagen

cat

kittens

blocks

lemons

wagon

roller skate

birthday cake

ice skates

ladder

mouth

monkey

gorilla

bathtub

bicycle

bridge
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Visual Item ID spider
Set 6 Sample
Visual Item ID ship
Set 6 Row 1 Column 1
Visur.1 item ID globe

Set 6 Row 1 Column 2
Visual Item ID shirt

Set 6 Row 2 Column 1
Visual Item ID bee

Set 6 Row 2 Column 1
Visual Item ID flag

Set 6 Row 2 Column 2
Visual Item ID flag
Set 7 Sample
Visual Item ID rake
Set 7 Row 1 Column 1
Visual Item ID fiuwers
Set 7 Row 1 Column 2
Visual Item ID flag (picture of boyscout and
Set 7 Row 2 Column 1 description whited out)
Visual Item ID ship

Set 7 Row 2 Column 2
Visual item ID boy sharrening pencil (printed
Set 8 Sample description whited out)
Visual Item ID airplane

Set 8 Row 1 Column 1

Visual Item ID man raking leaves (printed
Set 8 Row 1 Column 2 description whited out)
Visual Item ID rose

Set 8 Row 2 Column 1
Visual Item ID sailboat
Set 8 Row 2 Column 2

Module: Two-choice Item Identification - Visual Input

Item Number Item Description item Code

2-choice Item ID- Visual cat
Example-Sample
2-choice Item ID- Visual kittens

Example Choice #1
2-choice Item ID- Visual watch
Example Choice #2
2-choice Item ID-Visual goose

Set 1.Sample
2-choice Item ID-Visual duck
Set 1 Choice #1
2-choice Item ID-Visual suit

Set 1 Choice #2

2-choice Item !D-Virual mittens
Set 2 Sample
2- choice Item 1D-Visual lamb

Set 2 Choice #1
2-choice Item ID-Visual gloves

Set 2 Choice #2

(continued on the,mext page . . .)
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2-choice Item ID-Visual
Set 3 Sample
2-choice Item 1D-Visua;
Set 3 Choice 01
2-choice Item ID- Visual

Set 3 Choice 02
2-choice Item ID-Visual
Set 4 Sample
2-choice Item ID-Visual
Set 4 Choice #1
2-choice Item 1D-Visual
Set 4 Choice #2
2-choice Item 10-Visual
Set 5 Sample
2-choice Item ID-Visual
Set 5 Choice ;1
2.choice item ID-Visual
Set 5 Choice 02
2-choice Item ID-Visual
Set b Sample
2-choice Item ID-Visual
Set 6 Choice #1
2-choice Item ID-Visual
Set 6 Choice 02
2-choice Item ID-Visual
Set 7 Sample
2-choice Item ID-Visual
Set 7 Choice 01
2-choice Item
Set 7 Choice 42
2- choice Item ID-Viso:al

Set 8 Sample
Z-choice Item ID-Visual
Set 8 Choice 01
2-choice Item ID-Visual
Set 8 Choice 02

Module: Picture Matching

picture of "sad" face puppet
(description whited out)
grapes

picture of "happy" face puppet
(description whited out)
choc.Jlate milk

glass of milk

grandfather

lifeguard

mother

cherries

police car

top

Volkswagen

picture of milkman (printed P

description whited out)
picture of mailman (printed P

oescription whited cut)
woodpecker P

feet

helicopter

toes

Item Number Item Description Item Code

Matching Example Sample ice-cream cone P
Matching Example A ice-cream cone P
Matching Example B tricycle P
Matching Set 1 Sample cookies P
Matching Set I A pajamas P
Matching Set 1 B cookies P
Matching Set 2 Sample eggs P
Matching Set 2 A fish P
Matching Set 2 B eggs p

Matching Set 3 Sample carrots P

IP
Matching Set 3 A carrots
Matching Set 3 B tennis shoes

P

P
Matching Set 4 Sample drum P
Matching Set 4 A zipper p

Matching Set 4 B drum p

(conti .ued on next page . .
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Matching Set 5 Sample house
Matching Set 5 A house
Matching Set 5 B basketball
Matching Set 6 Sample glasses
Matching Set 6 A oranges
Matching Set 6 B glasses
latching Set 7 Sample bus
Matching Set 7 A pig

Matching Set 7 B bus

Matching Set 8 Sample football
Matching Set 8 A football
Matching Set 8 B chair

Module: Visual Memory

Item Number

P

P

P

P

P

P

P

P

P

P

P

P

Item Description Item Code

Visual Memory Example A tennis shoes
Visual Memory Example B juice or orange juice
Visual Memory Set 1 A cup
Visual Memory Set 1 B Volkswagen
Visual Memory Set 2 A sandwich
Visual Memory Set 2 B telephone
Visual Memory Set 3 A cake
Visual Memory Set 3 B toothbrush
Visual Memory Set 4 A lamp

Visual Memory Set 4 B soap

Visual Memory Set 5 A tree

Visual Memory Set 5 B ice-cream cone
Visual Memory Set 6 A towel

Visual Memory Set 6 B knife
Visual Memory Set 7 A couch
Visual Memory Set 7 B comb
Visual Memory Set 8 A chair
Visual Memory Set 8 B fork
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P

P

P

P

P

P

P

P

P

P

P

P

P
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Orthographic Language Assessment

Module: Spelling Test

81 x ill inch laminated card with alphabet in 14" black letters with "yes"
printed in the lower left hand corner and "no" printed in the lower right hand
corner.

Lists of spelling words for second, fourth and sixth grade levels.

Module: Expressive Language-Words - Large Array

Item Number

Example Exp. Words (Large)
#1 Exp. Words (Large)

#2 Exp. Words (Large)
g3 Exp. Words (Large)

Exp, Words (Large)
45 Exp. Words (Large)

Exp. Words (Large)
Row 1 Posltion 1

Expr. Words (Large)
Row 1 Position 2

Exp. Words (Large)
Row 1 Position 3

Exp. Words (Large)
Row 1 Position 4

Exp. Words (Large)
Row 2 Position 1

Exp. Words (Large)
Row 2 Position 2

Exp. Words (Large)
Row 2 Position 3

Exp. Words (Large)
Row 2 Position to

Expr. Words (Large)
Row 2 Position 5

Item Description

"making the bed"
"driving"
washing the car"
"paperboy"
"fishing"
"brother"
(description whited out on all
of the above, only picture
showing)

Question Words 54" x 5 3/4" card

Which, What, Where, Who, Why, When

Articles 34" x 6" card

the an a

Adjectives G 3/4" x 81" card

small pink blue green beautiful
angry happy sad smiling old young

Nouns 6" x 8i" card

man woman child boy girl car paper
book bed shirt lake tree lady truck
table blanket

Pronouns 4i" x 5 3/4" card

he she it them their him her his
its their hers

Auxilliary Verbs 8 3/4" x 6" card H

have has had am is was are were
cry make drive put throw fish wash
deliver eat pull

Adverbs x 5 3/4" card

happily carefully easily quickly
angrily

Prepositions 5 3/4" x 5" card

in on under over up down between

Endings 5 3/4" x 5" card

-ing -s -ed -ly -est -er

Item Code

P

P

P

P

P

P

H

H
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Module: Punctuation Test

Eleven 4" x 6" cards each containing a sentence printed in black inch high
letters and laminated.
Five 2i" x 3" cards each containing a punctuation mark and laminated.

Item Number

Punctuation Example
Punctuation 1

Punctuation 2
Punctuation 3

Punctuation 4

Punctuation 5
Punctuation 6
Punctuation 7

Punctuation 8
Punctuation 9
Punctuation 10

Item Dcscription

The d-g ;s outside
The man went to the store
Is that your house
Tom Jack Sue and Mary went to
the party
Jeff said to Tom I want to go
to the park
Help help
Ted played basketball yesterday
The farmer grew corn beets
tomatoes and carrots
It is on fire
Do you want to go with us
She said that is a pretty dress

(all of above on 4" x 6" cards)

Module: Expressive Language Words - Small Array

Item Code

H

H

H

H

H

H
H

H

.11

H

Three cards each containing words printed in 1" high letters and laminated.

Item Nimber

Exp. Words (Small) Example
#1 Exp. Words (Small)

#2 Exp. Words (Small)
#3 Exp. Words (Small)
#4 Exp. Words (Small)
#5 Exp. Words (Small)

#1 Exp. Words (Small)

#2 Exp. Words (Small)

g3 Exp. Words (Small)

394

Item Description

"throwing"
"fighting"

"writing"
"rabbit"
"waving"

"Patch'-

(description whited out on all
of above, only picture showing)

Articles 3 3/4" x 41" card

the a an

Now4s 4" x 8" card

boy girl rabbit dog bor. girls

man

Verbs 8" x 5" card

jumps fights waves writes throws
sews reads

Item Code

P

P

P

P

P

P

H

H



Module: Reading Test

Sentences are presented on 5" x 8" laminated cards. The black lettering is
1" high. Each sentence contains a blank which is to be filled in from a
group of four words on another 5" x 8" laminated card. The four words are
also in black lettering i" high. The words are at first, third and sixth
grade reading levels.

Item Number ' Item Description Item Code

Sentence Choices

Level I Reading Vocab. Test The food is on the . apple H

Example table
ring

run

Reading Vocab. Test 1 His is brown. age H

hair
standing
old

Reading Vocab. Test 2 Tom was on the chair. sitting H

did

play f
take

Reading Vocab. Test 3 The dinner was bicycle
running
farmer
hot

Reading Vocab. Test 4 dress was blue and Girl H

green. Her

Eight

Cold

Reading Vocab. Test 5 The boy was the car. and H

dog
in

are

Reading Vocab. Test 6 The was open. window H

big
snow
she

Reading Vocab. Test 7 The girls are baseball. puppy

playing
school

happy

Reading Vocab. Test 8 John was yesterday. sad

(continued on the next page . . .)

day
had
see
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Reading Vocab. Test 9 Mother's new dress was . happy
again
seven
pretty

Reading Yocab. Test 10 are going to the movies. They
Blue
Open

Made

Level 111 Reading Vocab. Test The food is on the apple
Example table

ring

run

Reading Vocab. Test 1 teacher was late to Asked

class. Guess
Softly
Their

Reading Vocab. Test 2 The man the beautiful admired

car. secretly
eating
advised

Reading Vocab. Test 3 The cost $1.25 bruisi_
magazine
running
snowball

Reading Vocth. Test 4 Tom was when he thinking

couldn't go camping. mountain
thirsty
disappointed

Reading Vocab. Test 5 Janey's hair clung to her forehead
noisier
careful
fortunate

Reading Vocab. Test 6 Rock climbing can be worried
dangerous

usually
catches

Reading Vocab. Test 7 Mike enjoyed all the music, doubtfully
the drums, disbelief

especially
suggested

Reading Vocab. Test 8 Bill is the boy in his tallest

beside
couldn't
twelve

class.

(continued on the next page . . .)
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Reading Vocab. Test 9 The needed to be dusted. foreign

discover
thorough
furniture

Reading Vocab. Test 10 Mary was the dinner. discover

preparing
molasses
puzzling.

Level ill Reading Vocab. Test
Example

The food in on the apple
table

ring
run

H

Reading Vocab. Test 1 The living room is to adjacent H

, the kitchen. gaunt
brokerage
agility

Reading Vocab. Test 2 The teacher's explanation waist H

of the story was . level

vague
dental

Reading Vocab. Test 3 The car woulen't start, so averted
Mary it was out of gas. convene

assumed
placid

Reading Vocab. Test 4 is my favorite subject Literally H

in school. Mathematics
Nucleus
Obvious

Reading Vocab. Test 5 The lake was very placid H

yesterday. moult
plague
tobacco

Reading Vocab. Test 6 The doctor was a figvre prominent H

in his community. saunter

perceive
reflection

Reading Vocab. Test 7 Rock climbing can be inpend

disdain
capacity
hazardous

Reading Vocab. Test 8 Mary approached the scary apprehension
ride with commentary

optician

alternative

(continued on the next page . .) a ' 397



Reading Vocab. Test 9 The boy scouts were evolution
about going camping. innate

enthusiastic
migrate

Reading Vocab. Test 10 The property by the river investment

was a good . hypocrite
manifest
initiate



Module: Encoding - Non-Reading

8 inch wide x 10 inch high laminated card with 5, It to l 3/4 inch symbols
and 5, 3/4 by 11 numbers in black hand printed form. The symbols are a
square, a triangle, a circle, a stylized house shape and an asterisk. The

numbers are two digits. All begin with a zero and are followed by the num-
bers 1 to 5.

10 laminated cards 2i inches wide by 3 Inches high containing the same
symbols and numbers as the large card in black hand printed form.

Module: Encoding - Level III

8 inch wide by 5 inch high laminated card with 12, 3/4 inch high by
approximately inch wide two digit numbers, with zero preceeding numbers
1 to 9.

2, 8 inch wide by 5 inch high laminated cards containing the following
codes and words in black hanl printed form in the same size as the numbers.

01 I G7 Visit
02 She 08 The
03 Enjoyed 09 To
04 Agreed 10 Student
05 Needs 11 Furniture
06 Help 12 Music

6, 8 inch wide by 5 inch high laminated cards containing one of the words
listed above in letters 3/4 inch high by approximately inch wide in
black hand printed form. The items on the cards include the following:

Visit The
Needs Help
Music Agreed

6, 8 inch wide by 5 inch high laminated cards containing 3 to 4 word
sentences in letters 3/4 inch high by approximately inch wider in
black hand printed form. The items o the cards include the following:

She needs help.
She enjoyed music.
She needs furniture.
1 agreed to visit.
The student needs help.
I enjoyed the music.

Module: Encoding - Level VI

8 inch wide by 5 inch high laminated card with 15, 3/4 inch high by
approximately 1 inch wide, two digit numbers with zero preceeding numbers
1 to 9. All are hand printed in black.

2, 8 inch wide by 5 inch high laminated cards containing the 'following
codes and words in black hand printed form. The numbers and letters
are 1 inch high by approximately 3/8 inch Wide.

(continued . . .)
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01 I 09 Improve

02 You 10 Happened
03 It 11 That
04 Will 12 For

05 Am 13 Soon
06 Wait 14 Angry

07 Take 15 Mathematics
08 Assume

6, 8 inch wide by 5 Inch high laminated cards containing one of the words listed
above in letters 3/4 inch high by approximately inch wide in black hand printed

form. The items on the cards include the following:

Take
You
Improve

Angry
Wait

6, 8 inch wide by 5 inch laminated cards containing 3 to 5 word sentences in
letters 3/4 inch high by approximately inch wide in black hand lettered form.

The items in the cards include the following:

It will wait
I am angry
It will improve soon

I will wait for you
I wilt take mathematics soon
You assume that it happened

4u



Bliss/Pictographic Assessment

Module: Expressive Language -Bliss

item Number Item Description Item Code

Express Bliss Example a school with a flag, bus in H

the driveway, tree (picture only)

Blissymbols (below)
Express Bliss Row 1 Col 1 i water H
Express Bliss Row 1 Col 2 wheelchair B

Express Bliss Row 1 Col 3 (to) push H

Express Bliss Row 1 Col 4 (to) go, leave B

Express Bliss Row 2 Col 1 food B

Express Bliss Row 2 Col 2 girl B

Express Bliss Row 2 Col 3 (to) eat B

Express Bliss Row 2 Col 4 (to) drink B

Express Bliss ROw 3 Col I school B

Express Bliss Row 3 Col 2 television B

Express Bliss Row 3 Co: 3 (to) see B

Express Bliss Row 3 Col 4 sick H

Express Bliss Row 4 Col 1 boy B

Express Bliss Row 4 Col 2 bus B

Pictures tbelow)
#1 Express Bliss cat I
e2 Express Bliss doctor P

.#3 Express Bliss drink I
#4 Express Bliss girl pushing wheelchair H

'.5 Express Bliss watching TV P

Module:. Receptive Picture Vocabulary Test - The Revised Peabody Picture
Vocabulary Test (1581)

Dunn, L. M. and L. M. Dunn
American Guidance Service
Circle Pines, MN 55014

Module: Expressive Language - Pictures

item Number item Description

Express Picture Example washing the car
Express Picture #1 boy

Express Picture #2

Express Picture #3
Express Picture #4
Express Picture #5

Express Picture Row 1 Col 1 gir'

Express Picture Row 1 Ccl 2 C4'
Express Picture Row i Col 3 rec

Express Picture Row 1 Col 4 v.aAh.ng

(continued on next page . . .)
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Express Picture Row 2 Col 1 truck H

Express Picture Row 2 Col 2 corn M

Express Picture Row 2 Col 3 blue H

Express Picture Row 2 Col 4 drive H

Express Picture Row 3 Col 1 boy H

Express Picture Row 3 Col 2 ball H

Express Picture Row 3 Col 3 wave H

Express Picture Row 3 Col 4 eat H

Express Picture Row 4 Col 1 man M

Express Picture Row 4 Col 2 pig H

Express Picture Row 4 1.o1 3 throw H

Express Picture Row 4 Col 4 writing H

Module Picture Sorting

Item Number Item Description Item Code

Sorting Example A jack-in-the-box P

Sorting Example B teeth P

Sorting Example C nose P

Sorting Example D top p

Sorting Example E blocks P

Sorting Example F thumb P

Sorting Example G feet
.

P

Sorting Example H ball P

Sorting Set 1 Example shirt P

Sorting Set 1 Example horse P

Sorting Set 1 A duck P

Sorting Set 1 B pajamas P

Sorting Set 1 C lion P

Sorting Set 1 D tennis shoes P

Sorting Set 1 E monkey P

Sorting Set 1 F pants P

Sorting Set 2 Example juice or orange juice P

Sorting Set 2 Example hrt dog P

Sorting Set 2 A bananas P

Sorting Set 2 8 glass of milk P

Sorting Set 2 C cookies P

Sorting Set 2 D sandwich P

Sorting Set 2 E cup P

Sorting Set 2 F chocolate milk P

Sorting Set 3 Example tablecloth P

Sorting Set 3 Example motorcycle P

Sorting Set 3 A bus P

Sorting Set 3 8 bicycle P

Sorcing Set 3 C bed P

Sorting Set 3 D chair P

Sorting Set 3 E couch P

Sooing Set 3 F Volkswagen P

(continued on next page , .)
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Sorting Set 4 Example telephone P

Sorting Set 4 Example father P

Sorting Set 4 A stove P

Sorting Set 4 B soap P

Sorting Set 4 C desk P

Sorting Set 4 0 church P

Sorting )et 4 E fishing P

Sorting Set 4 F bridge P

Module; Picture Based Receptive Grammar Test - Test for Auditory Comprehension
of Language (1973)
A modified version is used which includes items- 14, 15, 20, 21, 22, 24,

31, 33, 34, 39, 41, 42, 43, 45, 46, 47, 50, 52, 55, 56, 59, 60, 61, 62,

63, 65, 67, 68, 69, 70, 71, 73, 74, 76, 77, 78, 80, 82, 83, 86, 87, 91,

92, 93, 94, 95, 96, 97, 101.

Carrow, E.
Teaching Resources
New York Times Co.

14403
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Assistive Oevice Center
California Stat.! University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis Array Size: Small

Stimulus Type: Pictures Input Mode; Auditory

Purpose To determinelpf the person can indicate which stimulus item corresponds to
the one named by the tester.

Materials/Arrangement The pictures are divided into 4 independent sets, one example
se and three testing sets. Each set is to be initially presented in a 2 x 2 con-
figuration or any array convenient for the person. The cards should be arranged in

the order indicated on the back f the cords.

General Procedure The tester names each picture as the set is laid out. When the

tester then calls the name of one of the pictures, the person is to select which pic-
ture was named. This may be done by pointing, sequentially scanning the array by the
tester until the person indicated "yes", or by any other means appropriate to the
person's motor skill,. Except for the Example Set, the person should not be informed
regarding the correctness of the choice.

Example Set Before presenting the pictures, the tester says, I WANT TO FIND OUT IF

YOU KNOW THESE PICTURE. I'LL TELL YOU WHAT I CALL EACH ONE. M110CMJO-LASI
SHOW ME THE ONE I NAME. As the example set is laid out, say, WERE IS A BALLON, A FIRE

ENGINE, CANDY, AND A KNIFE. Once the pictures are in place, say, IF I SAID CANOY,W.;
WOULD POINT TO for otherwise indicate as described in General Procedure) THIS PICTURE
ltester demonstrates). NOW IT'S YOUR TURN. Tester than says BALLOON and if neces

sary, encourages a response. If correct, the person is told scrincorrect or
unresponsive, tester shows what was expected. The three remaining picture sets are

then treated, in turn, in the same manner. Record outcome on data sheet.

Test Sets Each set is presented in order. Within each set, tester speaks the name

of each picture as listed on the data sheet and records person's response.

Termination If person cannot execute an indication response in the Example Set, go

to Next Test. If person can make such a response, continue with all test sets.

Next Test With 9 or more Test Set items correct, go to Large Array ITEM IDENTIFICATION.
777177, or 8 Test Set items correct, go to SMALL ARRAY ANSWERING QUESTIONS, and
with less than 6 correct go to TWO - CHOICE ITEM IDENTIFICATION, Auditory Input Mode.
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Assistive Device Center
California State University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis Array size: Small
Stimulus Type: Pictures Input t4ode: Auditory

\./

Set

DATA SHUT

Client 0
Date

Tester

I tem iRt&IficNo)

Example

1

2

3

balloon
fire engine
candy
knife

shoe
toothbrush
kleenex
bathtub

television
hamburger
dog

spoon

apple
comb
milk
chair

Results Number of
correct items

Comments

0 405



Assistive Device Center
California State University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis -Array Size: Large
Stimulus Type: Pictures Input Mode: Auditory

Pur se To determine if the person can indicate which stimulus item corresponds to
t e one pealed by the tester.

Materials/Arrangement One set of 20 pictures is laid out in a 4 x 5 arrangement
or any arrangement convenient for the person.

General Procedure The 'tester names each picture as it is laid out. 'When the tester

then calls the name of one of the pictures, the person is to select which picture
VMS named. This may be done by pointing, sequential screening of the array by the
tester until the person indicates "yea", or by any other means appropriate to the
person's motor skills. The person should not be informed regarding the correctness
of the choice.

Test Set Tester says, NOW I'LL SET OUT MORE PICTURES. As the pictures are laid
out say, HERE IS ...(tester names each). Tester treats this as a continuation of
the Smell Array ITEM IDENTIFICATION, Auditory Mode task by speaking the name of each
picture and recording person's response.

Termination Terminate task if person makes 4 successive errors, and go to Next Test.
0

Next Test With 10 or more correct responses. go to Large Array ANSWERING QUESTIONS.
WITETR7 than 10 correct responses, go to Small Array ANSWERING QUESTIONS.

1,11 , 4 06



Assisiive Device Center
California State University, Sacramento

ITEM IDENTIFICATION

Test Battery: Preliminary Skills Analysis Array Size: Large
Stimulus Type: Pictures Input mode: Auditory

DATA SHEET

*Fat Item
Correct(4)/
Incorrect(*)

Client
Date
Tester

Trial

i

Correct(4)/
. Item tncurrect(o)

1. cookies 11. IME

2. towel 12. hamburger,

3 bus 13.

4. ZIM. 14. bathtub

5. fork 15. crackers

6. cake 14. zipper

7. teacher 17. umbrella

8. watch 18. doctor

9. radio 19. El

10. car --------_-- 20. toothbrush

Nuf6er of correct "elections

Comments

407



Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Small
Stimulus Type:. Pictures Input Mode: Auditory

Purpose:_ To determine if a person can indicate wants, needs, or ideas upon request
through the use of pictures.

Materials/Arrangement: The pictures to be used should be all of those correctly
selected in the Small Array Item Identification, Auditory Input Test. These should
be divided into sets of no fewer than two nor more than four pictures each. Sets
should be as equal in size as possible and arranged conveniently for the person.

General Procedures: The Tester creates equal sized picture sets, treating one as
an Example Set. When a set of pictures is presented to the person, the Tester reads
an appropriate question from the data ;Met to the person. The person is ',nen to

answer by selecting one of the picture:-.. This may be done by pointing, sequentially
scanning the array by the Tester until the person indicates "yes", or by any other
means appropriate to the person's motor skills. Except for the Example Set, the
person should not be informed regarding the correctness of the choice. Tester should
record on the data sheet (a) the Set to which a picture was assigned, and (b) the
choice outcome.

Example Set: Before presenting the pictures, the Tester says, I'M GOING TO SET OUT

SOME OF THESE PICTURES AGAIN. I'D LIKE YOU TO USE THESE PICTURES TO TELL ME THINGS.
I'LL ASK YOU A QUESTION. YOU ANSWER ME BY POINTING TO (or otherwise indicate as
described in General Procedure) A PICTURE. As the Example Set is laid out say,

HERE IS (Tester names each). IF I ASKED (Tester points to correct answer)

THIS IS BECAUSE.. ...... (Tester explains rationale). NOW IT'S YOUR TURN. Tester

then asks another question and, if necessary, encourages a response. If correct,

the person is told so. If incorrect or unresponsive, Tester shows what was expected.
All remaining pictures in the set are then treated, in turn, in the Same manner.
Record set membership and outcome on data sheet.

Test Sets: Each set is presented in order. Within each set, tester asks a question

from the data sheet. Record set membership and outcome on data sheet.

Termination! Terminate test if person makes 4 successive errors, and go to Next Test.

Next Test: Go to language assessment decision flow.

498
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Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Small
Stimulus Type: Pictures Input Mode: Auditory

QUESTION SHEET

QUESTION RESPONSE

apple
1. What would you point to if you were hungry? aor hamburger

2. What would you point to if you wanted to take a bath? bathtub

3. What do people sit in? Chair

4. What would you use to fix your hair? comb

5. What animal might people have in their house? doh

6. What would you point to if you were hungry?
h1012=

7. What would you point to if you wanted to blow your nose? kleenex

8. What would you point to if you were thirsty? milk

9. What do people put on their feet? shoes

10. What do people eat with? spoon,

11. What would you point to if you wanted to watch a (T.V.)
show? television

12. What would you point to if you wanted to brush your
teeth? toothbrush

409



Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Small
Stimulus Type: Pictures Input Mode: Auditory

DATA SHEET

Client #

1111

Date
Tester

Correcl (+)
Set 'Correct Answer Response incorrect (o)

Example

1

2

3

Number of correct responses
Comments

k
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Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Large
Stimulus Type: Pictures Input Mode: Auditory

Purpose: To determine if a person can indicate wants, needs, or ideas upon request
through the use of pictures.

Materials/Arrangement: One set of pictures comprising all those correctly selected
in the large Arrii7ITEM IDENTIFICATION, Auditory Input Test should be used. These
should be set out in an arrangement convenient for the person. Two pictures should
be designated as Examples by the Tester.

General Procedure: Dnce the pictures are set out, the Tester read, an appropriate
question from the date sheet to the person. The person is then to answer by selecting
one of the pictures. This may be done by pointing, sequentially screening the array
by the Tester until the person indicated "yes", or by any other means appropriate to
the person's motor skills. Except for the two Examples, the person should not be
'nformed regarding the correctness of the choice. Tester should record on the data
sheet (a) which pictures were used as examples, (b) the order in which the pictures
were tested, and (c) the choice outajne.

Example Pictures: Before presenting the pictures, the Tester says, I'M GOING TO SET
OUT SOME OF THESE PICTURES AGAIN. I'D LIKE YOU TO USE THESE PICTUREf76TECE7RE7UNGS.
I'LL ASK YOU A QUEST10N. YOU ANSWER ME BY POINTING TO (or otherwise indicate as des-
cribed in General Procedure) A PICTURE. As the pictures are set out, say, HERE IS ...
(Tester names each). 1F 1 ASKED ...Tester asks a question from the data sheet re-
ferring to first ,Example WFEWTVUU WOULD POINT TO (or otherwise indicate) ..(Tester
points to correct answer). THIS IS BECAUSE...(Tester explains rationale). NIT'S
YOUR TURN. Tester then asks another question referring to second Example pictsn7e

and, if necessary, encourages a response. If correct the person is told so. If in-

correct or unresponsive, Tester shows what was expected. Tester records which were

Lie two examples and the outcome of the second example selection. .

Vest Pictures: Tester asks questions from the dati'sheet relating to the remaining

pictures, recording the order of question and outcome.

Termination: Terminate test if person makes 4 successive errors, and co to Next Test.

Next Test: Go to Language Assessment Decision Flow.
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Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Large
Stimulus Type: Pictures Input Mode: Auditory

QUESTION SHEET

1. -What would you point to if you wanted to take a bath? bathtub

2. What would you point to if you wanted to ride somewhere? bus or car

3. What would you point to if you were hungry? clisi.cookies
crackerIL or hamburger

4. What do people pour coffee into? cu

5. What would you point to if you wanted tc /7 came

6. Who do you go to if you are sick? doctor

7. What would you point to if it was dark and you wanted to make
light?

8. What do people eat with?

it

Lamp

fork

9. What would you point to if you wanted to listen to music? radio

ly. What would you use if your hands were dirty? tltE.

If. Who do you ask questions of at school? teacher

12. What would you point to if you wanted to brush your teeth? toothbrush

13. What would you point to if you wanted to dry yourself after
your bath? towel

14. What would you use if it were raining? umbrella

15. What would you point to if you wanted to know the time? watch .

16. What would you use to fasten your jacket? zipper



Assistive Device Center
California State University, Sacramento

ANSWERING QUESTIONS

Test Battery: Preliminary Skills Analysis Array Size: Large
Stimulus Type: Pictures Input Mode: Auditory

DATA SHEET

Trials Correct Answer Response,

EX:

1.

2.

3.

4.

5.

6.

7.

B.

9.

10.

11.

12,

13.

14,

15.

16.

1..1=1.116.

Client #
Dote
Test.:

413
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Assistive Device Center
California State University, Sacramento

TWOCHOICE AUDITORY ITEM ;IDENTIFICATION

Test Battery: Communication Skills Diagnosis Array Size: Two
Stimulus Type: Pictures input Mode: Auditory

Purpose: To determine if the person can indicate which of two stimulus items
corresponds to the one named by the Tester.

Material/Arrangement: The pictures are divided into 9 independent sets, one Example
Set and 8 testing sets. Each set should be arranged conveniently for the person.
Position of correct picture should vary from trial to trial.

General Procedures: The Tester rames each picture as the set is said out. When the
Tester then calls the name of one of the pictures, the person is to select which picture
was named. This may be done by pointing, sequentially scanning the array by the Tester
until the person indicates "yes" or by any other means appropriate to the person's
motor skills. Except for the Example Set, the person should not be informed regarding
the correctness of the choice.

Exam le Set: Before presenting the pictures, the Tester says, I WANT TO FIND OUT IF
YOU KNOW TN SE PICTURES. I'LL TELL YOU WHAT I CALL EACH ONE. THEN I'LL ASK YOU-TO
SHOW ME THE ONE I NAME. Once the pictures are in place, say, IF I SAID PHONE, YOU
WOULD POINT TO (or otherwise indicate as described in General Procedure) THIS PICTURE
Tester demonstrates). NOW IT'S YOUR TURN. Tester then says HAMBURGER and, if nec-

cessary, encourages a response. -rect, the person is toic=71 incorrect or
unresponsive, Tester shows what was expected. The 8 remaining picture sets are then
treated, in turn, in the same manner. Record outcome on data sheet.

Test Sets: Each set is °resented in order. Within each set, tester speaks the name
o(70Fricture as listed on the data sheet and records person's response.

Termination: If person cannot execute an indication response in the Example Set, go
to Next Test. If person can make such a response, continue with all test sets.

Next Test: With 6 or more test set ' ems correct, end testing. With less than 6 items
correct, go to Small Array item Identification Visual Input.
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Assistive Device Center
California State University, Sacramento

TWO-CHOICE AUDITORY ITEM IDENTIFICATION
DATA SHEET

Test Battery: Communication Skills Diagnosis Array Size: Two
Stimulus Type: Pictures Input Mode: Auditory

Client I
Date
Toter

Set Choice; Stimulus Correct (0/
Incorrect (o)

Example telephone
hambuger hamburger

1 bathtub
banana banana

2 radio

toothbrush radio

41.1.11=111.,

3 ball

ice cream cone ice cream cone

.01.1=0

4 kleenex
car car

.0.1=01

5 bed
cup bed

6 television
pants pants

7 hot dog
spoon hot dog

8 shoes

milk shoes

Number of Responses Correct

Comments:

IM11.
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AssiStive Device Center
California State University, Sacramento

VISUAL MEMORY

Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Pictures Imput Mode: Visual

Pur se: To determine if the person can remember an item shownto them several seconds
be ore.

Materials /Arrangement: There are 8 independent sets o f oictures and 1 Example Set.
Each set contains 2 pictures consisting of a sample and a distractor. The position of
the correct picture In the array will vary from trial to trial. A stop watch will be
needed to measure response time.

General Procedure: The Tester shows the picture marked "Sample" to the person for 5
seconds. The Tester removes the picture out of the perion's range of vision for 10
seconds. The sample and a distractor are then presented to the subject in the position
indicated on the back of the pictures. The person then selects by pointing, sequential
scanning of the array by the Tester until the person indicates "yes", or by any other
means appropriate to the person's motor skills. The time between presentation of the
sample and the distractor and the person's selection should be timed. Verbal inter-
action between the person and the Tester should be avoided. Except for the Example
Set, the person should not be informed regarding the correctness of the choice.

Exam le Set: The Tester sets out the sample picture for 5 seconds and then removes
it rom the person's sight for 10 seconds. Both the sample and the distractor are
then set out. The Tester indicates which picture was the sample. The Tester then
gestures toward the person that s/he is to make the selection. The tester picks up
the pictures and repeats the procedure exactly as before except that this time the
person is encouraged visually to make the selection. Give as many visual cues as
needed, encourage the person to respond, and correct any errors made by the perse.
Record both the selection and response time on the data sheet.

Test Sets: Each set is presented in order according to the above procedures. For

il7F17Tester records selection and response time on data sheet.

Termination: If person cannot execute an indication response in the Example Set or
makes no response or incorrect responses to the first three test items, go to Next
Test. Otherwise, continue with all test sets.

Next Test: If person has 6 or more correct recommend training on auditory item
TaZUriation. If person has less than 6 correct, recommend training on visual
memory.

f
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Assistive Device Center
California State University, Sacramento

VISUAL MEMORY

DATA SHEET

Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Pictures lmput Mode: Visual

Client/
Date
Tester

Set Pictures Correct (0/
(*Correct) Incorrect (o)

Response
Time in Seconds

Example *tennis shoes
juice

1 cup
*ca r

2 *sandwich
telephone

3 *cake
toothbrush

4 *lamp

soap

4Z:scream cone

6 *Mt

7 couch
*comb

8 chair
*fork

Number Correct

Comments:
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Assistive Device Center
California State University, Sacramento

TWO-CHOICE VISUAL ITEM iDENTIFICATION

Test Battery: Communication Ski!ls Diagnosis Array Size: Two

Stimulus Type: Pictures Input Mode:, Visual'

Prepare: lo determine if the person
choices given no auditory instruction

Materials/Arrangement: The pictures
Example Set and 4 testing sets. Each

person. Position of correct picture

can identify class membership with only two

s.

are divided into 5 independent sets, one
set should be arranged conveniently for the

should vary from trial to trial.

General Procedure: The Tester shows each picture to the person as the set is

laid out. The sample (to be matched picture) is then shown to the person, who
is to select the picture in the array corresponding to the sample. This may be

done by pointing, sequential scanning of the array by the Tester until the person
indicated "yes", or by any other means appropriate to the person's motor skills.
Verbal interaction between the person and the Tester should oe avoided. Except

for the Example Set, the person should not be informed regarding the correctness
of the choice.

Example Set: After laying out the set, Tester shows the sample to the person

and then places it next to each picture in the array. The correct match is then

shown to the person. Repeat this procedure by gesturing toward the person 'hat

s/he is to indicate which picture corresponds to the sample. Give as many visual

cues as needed, encourage the person to respond, and correct any errors mede by the

person. Record outcome ov data sheet.

Test Sets: Each set is presented in order. For each set. Tester shows sample

to the person and records selection.

Termination: If person cannot execute an indication response in the Example

Set, go to Next Test. If person can make such a response, continue with all

test sets.

Next Test: With 6 or more correct responses on the Test Sets, go to VISUAL FREE

RECALL. With less than 6 correct, go to TWO-CHOICE VISUAL MATCHING.
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Assistive Device ':enter
California State University, Sacramento

TWO-CHOICE VISUAL ITEM IDENTIFICATION

DATA SHEET

Test Battery: Communication Skills Diagnosis Array Size: Two
Stimulus Type: Fictures Input Mode: Visual

Client I
Date
Tester

Choices Correct ()/
Set Sample (*Correct Match) Incorrect 154

Example cat *kitten
watch

1 goose *duck
suit

2 mittens *gloves

lamb

3 dog *dog
grape

4 chocolate- *milk
milk grandfather

5 woman *woman
cherries

6 police *volkswagoo
car top

7 mailmen *milkman
woodpecker

8 feet *toes

helicopter

Number correct

Comments

419
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Assistive Device Center
California State University, Sacramento

PICTURE MATCHING

Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Pictures Input Mode: Visual

Purpose: To determine if the person can match two identical pictures

terials/Arran ement There are 8 independent sets of pictures and one Example Set.
Each set contains 3 pictures consisting of a sample, an identical picture to the sample,
and a distractor. The position of the matching (correct) picture in the array will vary
om trial to trial.

Ge ral Procedure The tester sets out the array consisting of the to-be-matched picture
the distractor. Position within the array is indicated on the back of each picture.

ster than shows the sample picture to the person and visually indicates that person
is to select the matching picture. This may be done by pointing, sequential scanning
of the array by the tester until the person indicates "yes", or by any other means
appropriate to 14,:1 person's motor skills. Verbal interaction between the person and
the tester should be avoided. Except for the Example Set, the person should not be
informal regarding the correction of the choice.

Example Set Tester sets out the two-picture array, shows the person the sample picture,
places the sample picture next to its matching picture and indicates the match by pointing
back and forth between the two pictures. Repeat this procedure by gestering toward the
person that s/he is to indicate which picture corresponds to the sample. Give as many
visual cues as needed, encourage the person to respond, and correct any error made by
the person. Record outcome on data sheet.

Test Sets Each set is presented in order according to the above procedure. For each

set, tester shows the sample to the person and records selection.

Termination If person cannot execute an indication response in the Example Set or makes
no responsa or incorrect responses to the first 3 test items, go to next test. Otherwise,

continue with all test sets.

Next Test With 6 or more correct, exit and recommorld training of categorization concepts.
With less than 6 correct, go to Prelanguage Interview.
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Assistive Device Center
California State University, Sacramento

PICTURE MATCHING

DATA SHEET

Test Battery: Communication Skills Diagnosis Array Size: Two-Choice
Stimulus Type: Pictures Imput Mode: Visual

Client I
Date
Tester

Set Pictures Correct (+)/
(*Correct Match) Incorrect (o)

Example *ice cream cone
tricycle

1 *cookies
pajamas

2 *eggs
fish

3 *carrots
tennis shoes

4 *drum
zipper

5 *house
basketball

6 *glasses
oranges

7 *bus

Pig

P *football

chair

Number correct
Climments

.1111

ONIMMI=Id

.111110111.

411111.

0,M111.
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WvIce UCULVI

California State University, Sacramento

VISUAL ITEM IDENTIFICATION

Test Battery: Communication Skills Diagnosis Array Size: Small

Stimulus Type: Pictures Input Mode: Visual

purpose To determine if the person can identify class membership with no auditory
instructions.

Materials/Arrangement The pictures are divided into 7 independent sets, one Example
Set and six test sets. Each set Is to be initially presented in a 2 x 2 configura-
tion or any array convenient for the person.' Position of correct picture will vary
from trial to trial.

General Procedure The tester shows each picture to the person as the set is laid
out. The sample (to be matched picture) is then shown to the person, who is to select
the picture in the array corresponding to the sample. This may be done by pointing,
sequential scanning of the array by the tester until the person indicates "yes", or
by any other means appropriate to the person's motor skills. Verbal interaction be-
tween the person and the tester should be avoided. Except for the Example Set, the
person should not be informed regarding the correctness of the choice.

Exam le Set After laying out the set, tester shows the sample to the person and then
p aces It next to each picture in the array. The correct match is then shown to the
person. Repeat this procedure by gesturing toward the person that s/he is to indicate
which picture corresponds to the sample. Give as many visual cost as needed, encourage
the person to respond, and correct any errors made by the person. Record outcome on
data sheet.

Test Sets Each set is presented In order according to the above procedure. For each

set, tester shows the sample to the person and records selection.

Termination If person cannot execute an indication response in the Example Set, go
to Next Test. If person can make such a response, continue with all test sets.

Next rest With 6 or more correct responses in the test sets, go to VISUAL FREE RECALL.
WittWa than 6 correct, go to two-choice visual ITEM IDENTIFICATION.
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Assistive Device Center
California State University, Sacramento

VISUAL ITEM IDENTIFICATION

DATA SHEET

Test Battery: Communication Skills Diagnosis
Stimulus Type: Pictures

Array Size: Small

Input Node: Visual

Client #

Date
Tester

Set Item Correct (+)/
(Sample) (*Match) Incorrect (o)

Example airplane
*tennis shoe

(dress tree
shoe) telephone

1 basketball
(cow) stove

toes

*calf

2 box. gloves

(butter- watermelon
fly) *moth

volkswagon

3 *kittens

(cat)
°locks
lemons
wagon

4 cake
*ice skate

(roller ladder
skate) mouth

5 *gorilla
bathtubs

(monkey) bicycle
bridge

6 ship 11..=
slubs

(spider) shirt

*bee

7 rake
flowers

(flag) *flag
ship 1

423 continued on page 2



California State University, Sacramento

VISUAL ITEM IDENTIFICATION
DATA SHEET

Test Battery: Communication Skills Diagnosis Array Size: Small
Stimulus Type: Pictures Irqut Mode: Visual

Set Itetm Correct (+)/
(Sample) (*Match) Incorrect (o)

8 airplane
*man

(man) rose
sailboat

Results: Number of correct items

Comments:

.
mIMIN11

1111,
..er..

I
page 2
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Client Number

Date

Language Assessment Nodule

Spelling Instruction Sheet

Using information obtained from the screening, select the grade level and the

type of stimuli most appropriate for testing spelling. Instruct the person to

spell each word.

If the person can directly select ask them to do so. If they can of or if it re-

quires too great an expenditure of energy, attempt scanning. Th's can be accom-

plished by pointing to each letter of the alphabet and having t e person stop you

on the correct letter by activating a switch or vocalizing. Pint each of the

selections on a piece of paper within their sight as you proc ed. This allows

the person to keep track of their responses. For faster tes, ing, determine if the

person can select groups. If so, scan the lines of letter and have them stop

you at the correct line. Then scan the selections in tha line for the desired

letter.

Present the word by saying, "Spell ." If the person makes no attempt at re-

sponding within 30 seconds, repeat the stimuli. If during testing of a particular

level the person does not respond and/or responds incorrectly on any three con-

secutive items, stop, and begin at the preceding level. if the person achieves

80% or better at the lower level, return to the higher level and test. Continue

to test until Levi.1 6 is completed, or SO% accuracy is no longer achieved.
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Client Number

Language Assessment Module

Spelling-Data Sheet

Grade Level 2

Date

Word Response Correct-Incorrect % Correct

1. at
2. has

3. will
4. me
5. the
6. look
7. it

8. ran

9. come
10. no
11. yes

12. top

Grade Level 4

Word

1. able
2. monkey
3. teacher
4. leg

5. close
6. uncle
7. hear
8. find

9. page
10. other
11. hit

12. early

Grade Level 6

1.

2.

3,

4.

Word

again
thought

bother
group

IM.IMI=.....

5. price
-

6, popcorn
7, rough
8. fifteen
9. library

-... ami IMI.IM..IM

10. yet
11.

12.

color
machine

,'(.
.,

11.......
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ASSISTIVE DEVICE CENTER
California State University, Sacramento

Expressive Language - Words

Test Battery - Language Assessment Array Size - Small

Stimulus Type - Words Input Mode - Visual

Purpose - To determine if a person can use word lists to form simple gram-

matical utterances.

Materials/Arrangement - The three cards, each containing items from a graar

matical category, should be arranged in the order Indicatecipon the

back, but may be adjusted in row and column number to suit the

person's ability to reach or see the items well. The tester should

have the one example and five stimulus picture car..:s available.

General Procedures - The tester shows the person the pictures one at a time.

The person responds by describing the picture using the words from

the displayed array. This may be done by pointing, sequentially

scanning the array by the tester until the person indicates "yes",

or by any other means appropriate to the person's motor skills.

Except for the Example Set, the person should not be informed regarding

the correl.tness of the choice. The tester should record on the data

sheet the exact series of selections made by the person.

Example Set - Before presenting the materials the tester says I AM GOING TO

SET OUT GROUPS OF WORDS IN FRONT OF YOU. THEN I WILL SHOW YOU A

PICTURE ANO'ASK YOU TO OESCRIBE IT USING THESE WORDS. As the tester

lays down each card the tester says THESE ARE ARTICLES, WORDS THAT
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(
COME BEFORE HOURS, LIKE A AND THE. THESE ARE NOUN,, WORDS

THAT NAME THINGS AND THESE ARE VERBS, WORDS THAT DESCRIBE ACTIONS.

The tester displays the example picture and says. WE ARE GOING

TO MAKE UP SENTENCES TO DESCRIBE THIS PICTURE. WE COULD SAY THE

GIRL THROWS. NOW IT'S YOUR TURN. CAN YOU DO WHAT I JUST DID?

SHOW ME THE WORDS THAT TELL ME ABOUT THIS PICTURE. If necessary

the tester encourages the person to respond. If the person re-

sponds, begin testing. If the person gives an incomplete or in-

accurate response say THAT'S A GOOD TRY. NOW I'D LIKE YOU TO

MAKE A FULL SENTENCE. TRY AGAIN. If the person selects an ap-

propriate word, begin testing. if person makes another inappropriate

response, stop testing.

Test set - Each picture is presented in order. For each picture the tester

says. TELL ME ABOUT THIS PICTURE. TRY TO USE A FULL SENTENCE.

Record responses on data sheet.

Termination Present all five test pictures unless person indicates inability

to respond or person makes errors on two successive pictures by se-

lecting an incorrect noun or verb.

Next test - End Language Assessment

4 28
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Client Number

Date

Ccgnitive Assessment Module
Encoding/Non-Reading

Data Sheet

.

1. Place the encoding sheet and the 'lumber cards in front of the person. While
pointing to the encoding sheet, say "01 stands for a square, 02 matches with
a triangle" and so on. Provide an example of the task by placing the star
symbol card in front of the person. Demonstrate the method of responding
that the client will utilize (direct selection or scanning). Say, "For
example, !f Y were asked to pick the number which stands for the star I
would pick 05."

2. Present the cards one at t. time in random order and say, "Pick the number
which stands for or matches the symbol." When the person has completed the
task say, "Good, thank you" and present another symbol.

3. Record the person's response as correct (C) or incorrect (IC).

Symbol

Presented

0
O

Trial 1

Trial 2

Trial 3 _

Trial 4

Trial 5

430

Percentage Correct



ASSISTIVE DEVICE CENTER

ENCODING HOULE
eta

LEVEL Ill

Client Number

Date

Task 1

I. Explanation: Place the encoding sheet in front of the person. While point-

ing to the encoding sheet, say "01 stands for '1,1 02 stands for 'she,'"

and so on. Provide an example of the task by placing the card with the word

'the' on it in front of the person. Demonstrate the method of responding

that the client will utilize (direct selection or scanning). Say, "For

example, if 1 were asked to pick the number which stands for 'visit' 1 would

pick 07."

2. Instructions: Present the following cards one at a time and say, "Pick the

number which stands for or matches the word." When the person has completed

the task say, "Good, thank you," and present another word.

3. Data Recording: Record the person's responses and indicate if they are cor-

rect (C) or incorrect (1C).

Tria: Word Presented Correct Response Client Response C /IC

1 reeds 05

2 music 12

3 the 08

4 help 06 11...MEN.

5 agreed 04

Percentage Correct

431



Level III (cont.)

111-1(

1. Explanation: Next, pi vide an example of the third task by placing

the "she" "needs" "help" cards, in that order, in front of the person.

Demonstrate the method of responding the client will use while saying,

"for example, if I were to ask you to plck the numbers which represent

these words in this sentence, you would pick 02, 05, and 06.

2. In;tructions: Present each sequence of words and say, "pick the numbers

which stand for or match the words in this sentence." When the person

has completed the task, say, "good, thank you" and present the next

sequence.

3. Data Recordlag: Record the person's response as correct (C) or incorrect

(1C).

Trial Words Presented Correct Response, Client Response C/IC

1 She enjoyed music 02, 63, 12

2 She needs furniture 02, 05, 11

3 1 agreed to visit 01, 04, 09, 07

4 The student needs 08, 10, 05, 06
help

5 1 enjoyed the music 01, 03, 08, 12

432
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Cl;..nt Number

Date

ENCODING NODULE

Data Sheet
Reading LEVEL VI

Task

1. Explanation: Place the encoding sheet in front of the person. While

pointing to the encoding sheet, say "01 stands for the word 'I', 02 stands

for the word 'you'" and so on. Provide an example of the task by placing

the card with the word "take" in front of the person. r!smonstrata the

method of responding that the client will utilize (direct selection or

scanning). wog, "for example, if I were to ask you to pick the number

which stands for 'take', you would pick 07."

2. Instructions: Present the following cards one at a time and say, "pick

the number which stands for or matches the word." When the person has

completed the task, say "good, thank you" and present another word.

3. Data Recording: Record the person's response and indicate if they are

correct (C) or incorrect (1C).

Trial Word Presented Correct Response Client Response C/IC

1 you 02

2 improve 09

3

5

01

angry 14

wait 06

.1



Level VI, Cont.

Task 3

1. Explanation! Next, provide an example of the third task by placing the

"Betty," "is," "hypocritical" cards in that order, in front of the person.

Demonstrate the method of responding the client will use while saying,

"For example, if I were to ask you to pick the numbers which represent

these words inris sentence, you would pick 03 for "It," 04 for "will"

and 06 for "wait."

2. Instruclons: Present each sequence of words and say, "Pick att. numbers

which stand for ur match the words in this sentence." When the person has

completed the task say, "Good, thank you" and present the next sequence.

3. Data Recording: Record the person's response as correct (C) or incortect

(IC).

Trial Words Presented Correct Response Client Response C/IC

1 i am angry. 01, 05, 14

2 It will improve
soon.

03, 04, 09, 13

3 I v611 wait for
you.

01, 04, 06, 12, 02

4 I will take mathe-
matics soon.

01, 04, 07, 15, 13

5 You assume that it
happened.

02, 08, 11, 03, 10 .11MIgm.

4,3.1



Client Number

Date

Language Nodule

Reading Vocabulary Test-Level 1

Instructions

1. Provide an example of the test by laying out the example cards. Say, "I'm
going to read a sentence and then select the word that completes it.
The sentence Is: The food is on the blank . The word that best

completes the sentence is table so I ect word table." Demonstrate
the method of responding that the client will utilize (direct selection or
scanning).

2. Present the first set of cards and say, "Lock at all of the words. Now
select the word that best completes this sentence." When the person has
completed the task, say "Good, thank you." Record the word selected and
proceed with the next sentence.

Example

The food is on the

1. His is brown.

2. Tom was on the chair.

3. The dinner was

Word Selected

a le

to e
r ng
run

a e
hair
standing
old

jsittlno,
did

play
take

bicycle
running
far r

hot

4. dress was blue and green. Girl

aE3

.1.11.1MIN

111

Eight
Cold

5. The boy was the car. and
do.

are

435

% Correct



6. The

1. The girls are

S. John was

was open.

baseball

yesterday.

9. Mother's new dress was

are going to the movies.

Crient Number

big
snow
she

school
happy

day
had
see

happy
again
seven

trail
Blue
Open
Made



Client Number

Date

Language Module

Reading Vocaoulary Test-Level 111

Instructions

1. Provide an example of the test by laying out the example cards. Say, "I'm

going to read a sentence and then select the word that completes it.
The sentence is: The food is on the blank . The word that best
completes the sentence is table so I select the word table." Demonstrate
the method of responding that the client will utilize (direct selection or
scanning).

2. Present the first set of cards and say, "Look at a:1 of the words. Now

select the word that best completes this sentence." When the person has
completed the task, say "Good, thank you." Record the word selected and

proceed with the next sentence.

Example

The food Is on the

1. teacher was late to class.

2. The man the beautiful car.

3. The cost $1.25.

1. Tom .as when he couldn't
go camping.

Word Selected

1

ring

run

Asked
Guess

12111X
heirj

MUM
secretly
eating
advised

running
snowball

thinking
mountain

437

% Correct



5. Janey's hair clung to her .

Client Number

noisier
careful

fortunate

6. Rock'climbing can be . worried
;dangerous!

usually
catches

7. Mike enjoyed all the music, doubtfully
the drums. disbelief

lesPecialivr----
suggested

8. Bill is the boy in his class.. [tallest'
beside

couldn't
twelve

9. The needed to be dusted. foreign
discover
thorou h

10. Mary was the dinner.

,furniture

discover
LpreParinai_
molasses
puzzling

433



Client Number

Language Module
Vocabulary Test-Level VI

Instructions

1. Provide an example of the test by laying out the examOe cards. Say, "I'm
going to read a sentence and then select the word that completes it.
The sentence is: The food is on the blank . The word that best completes
the sentence is table so 1 select the word table." Demonstrate the method
of responding that the client will utilize (direct selection or scanning).

2. Present the first set of taros and say, "Look at all of the words. Now
select the word that best completes this sentence." When the person has
completed the task, say "Good, thank you." Record the word selected and
proceed with the next sentence.

Example Word Selected

The food is on the apple
itablej
ring

run =.=.a
% Correct

1. The living room is to the [adiacent
kitchen. gaunt

brokerage
agility

2, Tho teacher's explanation of the story waist .11,
was kevel ...11.

=CI ...11.
dental

3. The car wouldn't start, so Mary averted
it was out of gas. convene 1111

lassumedj

placid

4 , is my favorite subject in Literally
1Mathmatic71--schools
Nucleus

Obvious

5. The lake was very yesterday. placid'
moult
plague

tobacco

439



Client Number

6. The doctor was a figure in his ProminentL___
community. saunter

perceive
reflection

7. Rock climbing can be inpend

disdain
capacity
lhazardousl___

8. Mary approached the scary ride lapprehensionl
with commentary

optician
alternative

9. The boy scouts were about evolution__
going camping. Innate

Einthusiairrri
migrate

10. The property by the river was a linvestmenti

good . hypocrite
manifest
initiate



ASSISTIVE DEVICE CENTER
California State University, Sacramento

Expressive Language - Words

Test Battery - Language Assessment Array Size - Large

Stimulus Type - Words Input Mode - Visual

Purpose - To determine if a person can use word lists to form complex

grammatical utterances

Materials ArrIngement - The nine cards, each containing items from a gram-

matical category, should be arranged in the order indicated on

the back but may be adjusted in row and column number to suit the

person's ability to reach or see the items well. The tester should

have the one example and five stimulus picture cards available.

General Procedures - The tester shows the person the stimulus pictures one

at a time. The persons responds by describing the picture using

the words from the displayed array. This may be done by pointing,

sequentially scanning the array by the tester until the person

indicates "yes", or by any other means appropriate to the person's

motor skills. Except for the Example Set, the person should not

be informed regarding the correctness of the choice. The tester

should record on the data sheet the exact series of selections

made by the person.

441



EXPRESSIVE WORD USAGE

Example Set - Before presenting the materials, the tester says I M GOING TO SET

OUT GROUPS OF WORDS IN FRONT OF YOU. THEN I WILL SHOW YOU A PICTURE

AND ASK YOU TO TELL ME ABOUT IT USING THESE WORDS. As the tester

lays down each card the tester says THESE ARE QUESTION WORDS LIKE

WHAT AND WHO. THESE ARE ARTICLES WORDS THAT COME BEFORE NOUNS,

LIKE A ANO THE. THESE ARE AOJECTIVES, WORDS THAT DESCRIBE THINGS.

THESE ARE NOUNS, WOROS THAT NAME THINGS. THESE ARE PRONOUNS WORDS

THAT YOU USE INSTEAD OF NOUNS. THESE ARE AUXILIARY OR HELPING VERBS

AND VERBS, WORDS THAT DESCRIBE ACTIONS. HERE ARE ADVERBS, WORDS THAT

OESCRIBE VERBS. HERE ARE PREPOSITIONS, THESE SHOW WHERE THINGS ARE.

THESE ARE WORD ENOINGS LIKE -ING AND -S.

The tester displays the example picture and says. WE ARE GOING TO

MAKE UP SENTENCES TO TELL ABOUT THIS PICTURE. WE COULD SAY "THE

BEAUTIFUL WOMAN IS MAKING THE BED." The tester paints to each word

as it is said. OR I COULD SAY "WHY IS SHE MAKING THE BED." Again

the tester points to each word as it is said. Using the same picture

the tester says I WOULD LIKE YOU TO MAKE UP A SENTENCE ABOUT THIS

PICTURE. YOU MAY USE ONE OF MINE IF YOU CAN'T THINK OF ANOTHER ONE.

442



Expressive Word Usage (Large Array)

If necessary the tester en-lurages the person to respond. If the person

makes a complete grammatical response, begin testing. If the person gives

a telegraphic response say THAT'S A GOOD TRY BUT I'D LIKE YOU TO MAKE A

FULL SENTENCE. NOW LET'S TRY IT WITH ANOTHER PICTURE. Show the first

picture to the person and begin testing.

Test set - Each picture is presented in order. For each picture the tester

says. TELL ME ABO "T THIS PICTURE, TRY TO USE A FULL SENTENCE.

Record responses on data sheet.

Termination - Present all five test pictures unless person Indicates in-

ability to respond.

Next test - If three or more items are scored as part correct or incorrect

go to Expressive Language Words (Small Array). If person produces

three or more correct utterances, go to Punctuation Test unless

they have already taken one. If person produces three or more

telegraphic utterances, end assessment.
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mmmmMO1=1
Client #

Date

Testers

EXPRESSIVE LANGUAGE WORDS

Large Array

Data Sheet

Stimulus
Trial Picture Exact Subject Response C/T/PC/I* Comments

Example The woman is making
the bed

1 The man is driving
the blue truck

2 The boy is washing
the car

3 The boy is throwing
the paper

4 The boy is fishing

5 The boy is dressing

C = Totally correct sentence as indicated under stimulus picture co:umn or other appropriate response.

T * Telegraphic, appropriate response with some grammatical markers missing, such as the a, ing, etc.

PC * Partially correct, for example a word substitution or grammatical errors.

I = Incorrect, inappropriate response, for example incorrect vocabu:ary, confusing yrammar 445



ASSISTIVE DEVICE CENTER
California State University, Sacramento

Expressive Language - Bliss

Test Battery - Language Assessment Flow

Stimulus Type- Bliss

Array Size - Large

Input Mode - Visual

Purpose To determine if the person can use Bliss symbols to form grammatical

utterances.

Materials/Arrangement - The fourteen cards should be arranged in a 4x4 matrix (with 2

empty slots below the verbs) in the order indicated on the back of

the cards or adjusted to suit the person's ability to reach or sea

the items well. If adjusted, the items should remain organized by

grammatical category.

General Procedures,- The tester shows the person the stimulus pictures one at a

time. The person responds by describing the picture using the Bliss

symbols from the displayed array. This may be done by pointing, se-

ciLentially scanning the array by tester until the person indicates

"yes," or by any other means appropriate to the person's motor skills.

Except for the example set, the person should not be informed regard-

ing the correctness of the choice. The tester should record on the

data sheet the exact series of selections made by the person.

Example Set - Before presenting the materials the tester says I AM GOING TO SET

OUT GROUPS OF BLISS SYMBOLS IN FRONT OF YOU THEN I WILL SHOW YOU A

PICTURE AND ASK YOU TO TELL ME ABOUT IT USING THESE SYMBOLS. As the

tester lays down each card the tester says THIS MEANS



(tester names each symbol as it is ohced in front of the person).

The tester displays the example picture and says WE ARE GOING TO

MAKE UP SENTENCES TO TELL ABOUT THIS PICTURE. WE COULO SAY BUS-GO-

SCHOOL (test points to each symbol as it is spoken) OR WE COULD

SAY BUSSCHOOL (tester again points to each symbol as it is spoken)

OR WE COULO SAY SCHOOLBUS (once more, tester points to each symbol).

Using the same picture the tester says I WOULO LIKE YOU TO MAKE UP

A SENTENCE ABOUT THIS PICTURE. YOU MAY USE ONE OF HINE IF YOU CAN'T

THINk OF ANOTHER ONE. if necessary, the tester encourages the person

to respond. If the person selects an inappropriate item(s), tester says

LET ME SHOW YOU WHAT I MEAN. HERE IS A BUS (pointing to bus in

stimulus picture) ANO HERE IS THE BLISS SYMBOL FOR DOS (tester points

to symbol), HERE IS A CHOOL (pointing to school in stimulus picture)

ANO HERE IS THE BLISS SYMBOL FOR SCHOOL (tester points to symbol).

THE BUS GOES TO SCHOOL (tester points to each part of stimulus picture)

BUS-GOSCNOOL (tester points to each symbol as it is spoken). NOW

IT'S YOUR TURN. PLEASE TELL ME ABOUT THIS PICTURE. If person still

responds inappropriately, stop testing. If the person makes en

appropriate response but selects only one item, the tester says THAT

WAS Ac GOOD TRY BUT 1'0 LIKE YOU TO MAKE A LONGER SENTENCE. NOW LET'S

TRY IT WITH x, )THER PICTURE. Begin testing.

Test Set - Each picture is presented in order. Foy' each picture the tester

says TELL ME ABOUT THIS PICTURE. TRY TO USE A FULL SENTENCE. Record

responses on data sheet.
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Termination » Present all 5 test pictures unless person indicates inability

to respond.

Next Test - If 3 trials are correct or partially correct end assessment.

If performance is poorer than this, look at the person's

performance on receptive grammar test. If such performance

was better than chance go to EXPRESSIVE LANGUAGE PICTURES.

If performance was at or below chance determine if person

has had a recent picture vocabulary ttst. If person has not

had such a test, go to PPVT. If person has had such a test and

the person's transformed score exceeded 3.0 years, go to

EXPRESSIVE LANGUAGE PICTURES TEST. If score was below 3.0 years,

go to Decision Flow

unless already dyne.
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ASSISTIVE DEVICE CENTER

CALIFORNIA STATE UNIVERSITY, SACRAMENTO

EXPRESSIVE LANGUAGE - BLISS

DATA SHEET

Client

Date

Testers

TriI Stimulus Exact Subject Response C/PC/I*
I

COMMENTS

-Example Bus go school

I Boy eats food

2 Girl sick ,

3 Girl drinks water

4 Girl push wheelchair

5 Boy girl see TV

C = Totally correct, utterance as indicated under stimulus column or other appropriate response

PC = Partially correct, two or more symbols correctly selected but not necessarily in correct t-Aer

= Incorrect
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Client Number

Date

Language Assessment Module

Punctuation-Data Sheet

INSTRUCTION.

1. Provide an example of the task by presenting and reading the sentence "The
dog is outside." Present all the punctuation cards. Demonstrate the method
of responding that the client will utilize (direct selection or scanning).
Say, "Watch while I pick the correct punctuation mark to complete these sen-
tences. Pick the period then select the place where It in the sen-
tence. Some sentences may need more than one pucntuation

2. Present and read the next sentence. Say, "Place tne correct punctuation mark
or marks in this sentence." When the person has completed the task ask "Are
you finished?" and say "Good, thank you." Mark each sentence where the persOn
indicated the punctuation marks. Check if the sentence was marked correctly.
Do items 1-5 for all persons. Do items 6-10 as needed.

Number Correct Correct Punctuation Responses

1. The man went to the store. 1. The man went to the store

2. Is that your house? 2. Is that your house

3. Tom, Jack, Sue(,) and Mary 3. Tom Jack Sue and Ma-y went to
went to the party. the party

4. Jeff said to Tom, "I want 4. Jeff said to Tom I want to go
to go to the park." to the park

5. Help! Helps 5. Help Help

6. Ted played basebal yester-
day.

7. The farmer grew corn, beets,
tomatoes(,) and carrots,

8. Fire!

9. Do you want to go with us?

10. She said, "That is a pretty
dress."

6. Ted played baseball yester-
day

7. The farmer grew corn beets
tomatoes and carrots

8. fire

9. Dv you want to go with us

10. She said that is a pretty dress
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CLIENT NUMbi4.,

DATE

LANGUAGE ASSESSMENT MODULE

ANSWER SHEET
FOR

MODIFIED TEST FOR AUDITORY COMPREHENSION
GF LANGUAGE

ITEM NO.

PERSON'S CORRECT
RESPONSE RESPONSE ANALYSIS

14 2 Dig Adjective

15 1 Fast .jective

20 1 These two are different. Adjective

21 1 Two Adjective

22 3 Some Adjective

24 2 Find the middle car. Adjective

31 3 Eating Verb

;3 1 Running Verb

34 2 Coming Verb

39 2 Up Adverb--------

141 Cently Adverb

42 2 That Pronoun

43 2 These Pronoun

45 3 Unde the table. Preposition

46 2 In the box. Preposition

47 1 The boy is at the side of the car. Preposition

SO 1 Farmer Noun + er

52 2 Hitter Verb + er

55 /I Taller Adjective + er

56 2 Fattest Adjective + est

59 2 They Pronoun

60 He Pronoun

61 3 She Pronoun

62 3 Mother gave the ball to her. Pronoun

63 1 His puppy is black and white. Pronoun

65 2 We're eating apples. Pronoun

67 3 Rails Plural

68 1. Coats Plural

69 2 Table Plural

70 1 The sheep is eating. Verb
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AGE AT WHICH]

90% OF
CHILDREN PAS

-6

6-0

7-0+

4-0

7-0+

5-6

4-6

3-6

7-0+

4-0

7-0+

5-3 !II
4-0

6-0

3-0

5-6

6-6

5-0

5-0

3-6

6-6

6-6

7-0+

7-0+

6-6

7-0+

6-0

6-6

6-0 s

7-0+
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AGE AT WHICH
PERSON'S CORRECT 90% OF

TE:

-2-

NO. RESPONSE RESPONSE ANALYSIS CHILOREN PAS

71

73

74

76

77

78

80

82

83

86

87

91

92

93

* 94

95

96

97

101

..`...

3 The fish are eating. Verb 7-0+

2 The girl is jumping. Verb 3-0

3 The man painted the house. Verb 7-0+

1 He will hit the ball. Verb 7-0+

3 The man has been cutting trees. Verb 7-0+

1 The boy pushes the girl. Verb 6-6

1 The donkey is carried by the man. Passive 7-0+

3 Who is by the table? Interrogative 3-0

2 When do you sleep? Interrogative 5-6

2 It's not b1.-:k. Negative 5-0

1 The girl isn't running. Negative 7-0+

1 Sleeps Third person 7-0+

1 Has ice cream Third person 7-0+

3 Find the car that is on the street. Clausal Relations 6-0

2 Find the cat with no eyes. Clausal Relations 4-o

1 She shows the girl the boy. Direct-Indirect 7-0+

3 A large blue ball. Adjectival 7-0+

3 A smale red car. Adjectival 6-0

1 Look at the third picture, then Imperative/ 7-0+
point to the baby or this animal. Clausal Relation

*Oiffe:.alt for visually impaired.
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ASSISTIVE DEVICE CENTER
California State University, Sacramento

EXPRESSIVE LANGUAGE - PICTURES

Test Battery - Language Assessment Array Size Large

Stimulus Type - Pictures Input Mode - Visual

Purpose - To determine if the person can use pictures to form'grammatical

utterances

Materials/Arrangement - The sixteen cards should be arranged in a 4x4 array

In the order indicated on the back of the cards or adjusted to

suite the person's ability to reach or see the items well. If

adjusted the items should remain organized by grammctical categ&y.

General Procedures - The tester shows the person the stinulus pictures one at

a time. The person responds by describing the picture using the

pictures from the displayed array. This may be done by pointing,

sequentially scanning the array by the tester until the person

indicates "yes," or by any other oans appropriate to the person's

motor skills. Except for the Example Set, the Terson should not

be informed regarding the correctness of the cnoice. The tester

should record on the data sheet the exact series of sylections

made by the person.

Example Set - Before presenting the materials the tester says I AM GOING TO

SET OUT GROUPS OF PICTURES IN FRONT OF YOU. THEN I WILL SNOW YOU

A PICTURE AND ASK YOU TO TELL ME ABOUT IT USING THE PICTURES IN

FRONT OF YOU, As the tester lays down each card the tester says

TH;S IS and the tester names each oicture as it is

placed in front of the person.



The tester displays the example picture and says WE ARE GOING TO

MAKE UP SENTENCES TO TELL ABOUT THIS PICTURE. WE COULD SAY "BOY

WASH CAR" The tester points to each picture as it is said OR I

COULD sm "BOY WASH RED CAR" Again the tester points to each pic-

ture as it is said. Using the same picture the tester says I WOULD

LIKE YOU TO MAKE UP A SENTENCE ABOUT THIS PICTURE. YOU MAY USE

ONE OF MINE IF YOU CAN'T THINK Of ANOTHER ONE

If necessery the tester encourages the person to respond. If the

person selects an inappropriate item(s), the tester says LET HE

SHOW YOU WHAT I HEAN HERE'S A BOY, The tester points to the boy on

the stimulus picture AND HERE IS A BOY the tester points to the boy

on the pictures in front of the person. THE BOY IS WASHING the

tester points to the water and hose on the picture. MERE IS SOHEONE

WASHING the tester points to wash on the pictures in front of the

person. THE BOY IS WASHING THE CAR. HERE IS THE CAR The tester

points to the car in the stimulus picture. HERE IS A CAR the tester

points the car on the pictures in front of the person. NOW YOU

SHOW ME THE BOY IS WASHING THE CAR. If the person gives an inappro-

priate response stop the test.

If the person makes an appropriate response but selects only one

item, the tester says THAT'S A GOOD TRY. BUT I'D LIKE YOU TO MAKE A

LONG SENTENCE. TRY AGAIN. If the person again gives a one item

response or no response, the tester says. THIS IS WHAT I HEAN. THE

BOY IS WASHING THE REO CAR. The tester points to boy, wash, red car

as the sentence is spoken. The tester says NOW LET'S TRY IT WITH

ANOTHER PICTURE and begin the test. 455



Test set - Each picture is presented in order. For each picture the

tester says VEIL ME ABOUT THIS PICTURE. TRY TO USE A FULL

SENTENCE. Record responses on data sheet.

Termination Present all five test pictures unless person indicates in-

ability to respond.

Next test - If 3 or more trials produce correct or partially correct

responses, end the assessment. If performance Is poorer

than this go to picture sorting.



EXPRESSIVE LANGUAGE - PICTURES

Client i

DATE

Testers

Trial Stimulus Exact Subject Response C/PC/11: Comments

Example
_

Boy wash red car

1 Boy waves

2 Boy writes

3 Pig eats corn

_

4 Girt throws blue
ball

.

,.

5 Man drives
blue truck

C = totally correct, utterance as indkatec under stimulus column or other appropriate response

PC = partially correct, two or more pictu es correctly selected but not necessarily in correct order

I incorrect



COGNITION ASSESSMENT MODULE
SORTINI INSTRUCTION SHEET*

Inctructions

1. Provide an example of the task by laying out the example cards.
Say, "These pictures go into two groups. One of the groups is
toys and the other is body parts. The pictures are not in groups
now. Watch how I put them into groups." Mold up each picture,
name it, name the group to which it belongs and place it in the
group. Then put the cards away and proceed with the tasks.

2. Present the first set of cards as they are listed on the data
sheet. Say, "These pictures also go Into two groups. Look at
all the pictures. Some of these are _ (name the category)
and some of these are the category). Have you
looked at each picturerout the pictures into the two groups.
One group is (name the category) and the other group

Viii-71;-ategory)." Alter the method of responding
ascTIWZFeiby the motor abilities of the cl:Int. When the per-
son has completed the task soy, "Good, thank you."

3. Record the results as shown in the example.

*. Repeat for card Sets two and three. When the person has completed
each task say, "Good, thank you."
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SORTING MODULE
Client number

Date

::xample, Results

ex: jack-in-the-box
teeth

blocks
feet
ball
top
thumb
nose

Set 1

ex: horse
shirt

duck
pajamas
lion
tennis shoes
monkey
pants

Set 2

cx: hot dog
juice

ban4nas
milk
cookies
sandwich
cup of coffee
choc,late milk

Set 3

To s _I B Parts

jack-in-the-box teeth
blocks fe_t
ball thumb
top nose

Results

Animals Clot:him

horse shirt

Results

Things you eat Things you drink

hot dog juice

Results

Furniture Transportation

ex; te,le table motorcycle
6 .orcycle

bus
bicycle
hed
chair
couch
car
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. Results

Set 4
Things you'd find

outside

ex: telephone
mowing the lawn

stove
soap
desk
church
fishing
bridge

461

mowing the lawn

Things you'd find
Inside

telephooe
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Appendix E

Prelanguage Interview
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(Revised 91)0/80)

ASSISTIVE DEVICE CENTER
OGINOOL OP ONSIIIIIIIIOND OPIOS4MMOO
CALIFORNIA STATE UMUIasITY, SACSAIMENTO
SON 41 11111111t 111011AMOIOTO,OOLWOMUli 81111110

PRELANGUAGE INTERVIEW

I. Communication

A. Expressive

1. Does the rerson ever point to or indicate pictures or item
that are named or discussed?

2. Does the person attempt to communicate by looLing, pointing
or leading by tt:e hand? If so, give an example of behavior.

Communication

If ccomunication is evidenced by Questions 1 $ 2, return
to regular interview form.

B. Receptive

Does the person follow simple one-step commands? For example,
stopping when asked to stop. If so, give an example of behavior.
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Representational Skills

A. Symbols

1. Does the person try various ways on his/her own to solve a
probi.v? For example, trying different ways to put on a
coat or of getting your attention. If so, give an example
of behavior.

2. If the person has adequate physical skills, does he or she
pretend that an object is something else? For example, pre-
tend a block is a car. If so, how does the person demonstrate
this?

3. Does the person notice simila.ities in objects or items in his/
her environment? Does he/she ever match things spontaneously?

B. Purposive Behavior

i. Will the person use an object as a tool to accomplish a purpose?
For example, hammering a peg or pulling a cloth to reach some-
thing. If so, give an example of behavior.

2. Does the person know that if they do something, something else
will happen to a re:ated object? For example, pushing a button
to turn on a toy. If so, give an example of behavior.



3

C. Contingency

1, Does the person understand taking turns? How does he/she
demonstr:te this?

2. Does the person know that if he/she d'es something, something
else will happen? For example, squeezing a toy or banging on
their tray intentionally to produce a noise. If so, give an
example of behavior.

D. Object Permanence

1. Does tha person show an awa-eness of things that he/she cannot
see? For example, knowing mom's home because they can hear her
or know a toy is in a box even though they cannot see it. How
do you know they are aware of it?

2. Does the person recognize something when he /she can only see
par.. of it? For example, recognizing a toy even when it is
partially hidden. How do you know when he/she recogni..es the
object?
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III. Differentiation

4

A. Does the person respond to voices of familiar people differently
than to voices of strangers? If so, how?

B. Does the person imitate things that aro within his/her abilit"Is

that other people do? For example, if you make a sound or move-
ment, does the person imitate it?

C. If the person does something,
re ?eat it back? For example:
and you wave, does the Person
sound an$ you repeat ic, does

and you repeat that, will the person
IF the person waves hi.iher

wave again, or if the person makes a
the person make the sound again?



5

IV. Environmental Interaction

A. Dynamic

1. Does the person anticipate what is going to happen? For example:

leaning forward when you go to pick him or her up. If so, how

does he/she demonstrate anticipation?

2. Does the person attempt to reach objects with any part of his/her
body? if so, how?

3.a. noes the person keep attention focused on a single activity?

b. If so, how long?

less than 1 minute

1 to 5 minutes

longer than 5 minutes

4. Does the person make eye contact wit.' people?

467



6

B. Exploratic4i

1. Does person attc t to feel things in his/her environment'

2. Does the person show an interest in his or her environment
by looking around?

C. Reactive

1. Does the person respond differently to voices than to other
sounds (e.g. ceasing crying or activity)? If so, how?

2. Does the person follow the movement of a sound source? If so,

give an example of behavior.

3. Does the person respond to a moving touch? If so, give example

of behavior.

4. !oes the parson visually follow a moving object? If so, give

example of behavior.
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V. Stimulus- Response

A. Oriertation

1. Does the person respond to being touched? If so, give example
of behavior.

2. Dots the person look at a light source or object? If so, give
example of behavior.

3 Does the person look toward the source of a sound? If so, give

example of behavior.

B. Sasic Responding

1. Does the person react to pain, discomfort, etc. by crying,
squirming, etc.?

2. Does the person show a startle response to being touched? If

so, give example of behavior.

469
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3. Does the person shlw a startle response to light or other
visual stimuli? if so, give example of behavior.

4. Does the person show a startle response to a sound? if so,

give example of behavior.
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Appendix F

Preianguage Assessment
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A 0 ASS!SO.T.IV,L1111,12..CEN.TER

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
IMO el STMT. IIACIIMAINTO, CALIFORNIA OFINDIS

Client

Date

PRELANGUAGE ASSESSMENT

I. Observe person for reflexive vs. purposeful movements. If person makes
eo purposeful movements attempt to elicit reflexive behaviors.

2, A. Visual

a. & h. Hold object of interest at various points in the visual
field and observe for startle response or orientation.

c. Move object of interest across visual field and observe for
tracking.

d. Attract person's attention and observe for eye contact.

B., Auditory

a. & b. Present 2000 Hz tone at 70 dB at various points around the
person. Observe for startle response or orientation.

c. Present tone above head, at left and at right, out of the person's
field of vision and observe for localization.
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d. See prelanguage interview

a. See prelanguage interview

C. Tactile

a. & b. Touch person and observe for:

I) Startle response

2) Withdraw from touch or physical response. Describe.

3) Individual looking at area being touched.

c. Stroke person and observe for:

l) Startle response

2) Withdraw from touch nr physical -ftsponse. Describe.

3) Individual lookiA at area being touched.

3. a. Observe person for visual exploration of their environment.
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3.

b. Obwrve person for tactile exploration of their environment.

4. Observe and time attention Span when focussed on a single activity of
interest.

er

5. When person makes a sound, you repeat it and observe whether they repeat
it back to you.

When person make a movement, you repeat it and observe whether they
repeat it back to you.

6. Roll a ball back and forth with the person, if possible, or between
testers if not possible to do it with the person. Then feint roll of
ball and see if child anticipates,

Stroke cheek a number of times, then feint stroke and see if person
a ticipates zroking.

7. Oe ermine from prelanguage interview.



8. Present an object of known interest and observe for reaching
response.

9. Make a body movement that is within the person's abilities and
encourage the person to imitate. Make "uhm sound and encourage
the person to imitate.

10. Present an object of known interest to the person. Partially
conceal the object. Observe if person attempts to get or visually
locate object.

Repeat some task with a brief distraction after partially cenceal.lg
object.

11. Present an object of known interest. Completely cover the object.
observe if person attempts to get or visually locate objent.

Repeat same task with brief distraction immediately after c ,ect
is concealed.

12. a. Present a squeeze.toy and demonstrate its cperation. Give to

person and observe behavior.
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b. Present Peppy-Puppy and demonstrate its operation. Give switch to
person and observe behavior.

13. Present an object of known interest out of reach with a cord attached
or placed on a cloth which is within reach of the person. Observe
behavior.

or if person has poor motor control, present object of interest, then
take it away and observe for sounds, eye movement, etc. which
indicates person wants you to return the object.

14. With ring stack toy take turns with person if motor abilities permit.
If child lacks manual dexterity, have 2 testers sit as far apart as
possible within person's visual range and take turns stacking rings.
Pause after three turns and observe person's visual response.

15, Present three switches and Peppy-Puppy. None of the switches will
really be operating, but tester will be activating Peppy-Puppy.
Demonstrate by pressing a switch and activating the toy simultaneously.
Then scramble the order of the switches and have the person try to
activate the toy. Do not activate Peppy-Puppy until they have pressed
all three switches. Observe their attempts to activate the toy.

16. Determine from prelanguage interview.

17. Determine from prelanguage interview.
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6.

18. Have person respond according to motor ability. Point to, look at, etc.

several objects the examiner has been told that they can recognize.
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Device Evaluations
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ASSISTIVE DEVICE CENTER
ICHOOL OP 0101.1110111N4 1911111141,411141111

CALIFORNIA STATE UNNERSITY3 SACRAMENTO
11000 II mart 11ACIIIIMINTOCALIPONNIA IMIND

EVALUATION OF LIGHT BEAM INDICATOR

Prepared by the Staff of the

California State University, Sacramento

Assistive Device Center o

AOC Report LBI-82 Revised 3/15/82
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EVALUATION OF LIGHT BEAM INDICATOR

Technical Evaluation

Manufacturer: Jim's Instrument Manufacturing Inc.

Distributor: Jim's Instrument Manufacturing Inc.
P. O. Box 5157
Coralville, Iowa 52241

(319) 351-3429

Model(s) Evaluated: Model 1 - Head mounted light beam indicator

Weight: Approximately 3.5 oz.

Power Source: Nickel - Cadmium long life type rechargable
batteries. Model 1000

Charge Time: 16 hours

*Discharge Time: 6 hours
(continuous use)

Battery: Disston Model 1000

Light Source: Westinghouse #13 light bulb

A light spot for use as a pointing device.

Operator Adjustments: 1) Angle of light
2) Focusing of light spot
3) Power switch

Output:

Options Available: A latching power switch to allow independent
power ON/OFF by operator.

Available from: Zygo Industries

*This varies depending on the battery conditioning procedure as described by the

manufacturer.

4450



Power Source. The battery used is a long life Nickel-Cadmium type designed

for use with power tools. The work best when they are fully discharged, then

fully charged again. The problem with using these batteries in light beam

indicators is that they are not discharged at the same rate as they would be in

a cordless power tool. This tends to cause intermittent behavior in the device.

Not all charges will yield the same length of operation time.

The manufacturer (Disston) recommends that the powerpack needs to be fuily

charged and discharged about five times before it reaches its full potential.

The oatteries have a 16 hour charge rate and a one hour discharge rate (in a

power tool). In the Lel the discharge time is 6 hours.

Case Construction. The case is a plastic box with a portion cut for the

battery holder which is also plastic, A Disston holder Model 1075 is used for

the battery pack, %4e have experienced problems with the battery holder and the

box separating. The toggle switch on the side may be inadvertently turned on

or off during use.

The parts used in the device are standard, commercially available components.

This should facilitate repair and replacement of parts.

Headgear. The Headgear is a Huntsman (Catalog No. 117) manufactured by the

Edman Company. This is the type used in industrial helmets such as hard hats.

In the basic unit there are two adjustments possible, one adjustment strip on

top of the head and one adjustment knob behind the head. In the modified version

the top strip is unchanged. However, the knob is replaced with a velcro strap,

and a velcro chin strap is added. These modifications have been made to help the

Lel headgear fit individuals whose wheelchairs have headpads and/or restraints

thzt interfere with the adjustment knob on the standard helmet.

Documentation. The documentation available during the evaluation consisted

of the owner's manual for the battery pack, two instruction sheets for the head-
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gear, and operating instructions for the LBi.

The Disston Battery Pack owner's manual has some useful information on

battery conditioning. The steps outlined here are necessary to attain maximum

operating time and are characteristic of long life nickel-cadmium rechargeable

batteries. The manual is written for using the batteries in cordless power

tools like lawn edgers and cliopers. The LBI doesn't discharge the bdtteries

at as high a rate as the power tools do. Because of this the discharge (opera-

ting) time will be longer with tne LBI than the discharge time stated in the

manual.

The Hunstman headgear instruction sheets are for using the headgear with

the adjustment knob rather than the modified velcro version. They contain in-

formation on positioning, adjusting, and installation of the headgear.

The Operating Instructions from Jim's Instruments are a one oage hand-written

sheet describing the adjustments, bulb replacement, cautions, and tips on using

the LBI. The headgear shown is the type with the head size adjustment knob and

pointer stick. The instructions don't mentie.in Lattery conditioning and state

the battery should be charged for 12 hours rather than the battery manufacturer

recommended 16 hours. There isn't a general battery discharge time stated.

The documentation is fairly complete. it would be helpful if the operating

manual for the battery and headgear instructions were written specificalli for

the LB1 to aid the user in operating and maintaining it.
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Human Factors

3.

The major purpose of the LB1 is to offer an alternative to traditional

headpointers. Because the means of pointing to an item is by a beam of

focused liyot rather than using a physical object such as a stick, certain

functions which can be performed with a traditional headpointer, for exam-

ple, typing or turning pages, are not available while using an LB1. At the

,alloe time, other functions are gained. Perhaps the most apparent of these

nevi functions has to do with pointing to "distant" objects. Since the beam

is narrow and can be focused over distances ranging from several inches to

several yards, the user can point to objects further away than the length

of the usual pointing stick. Although this is a potentially useful function,

the structure of the dev!ce could limit the practical momentary distance of

the to-be-pointed-to object. Specifically, if the pointer is "aimed" (set

at an appropriate angle to work) at a horizontal surface, the user would have

to tilt his or her head back considerably in order to "point to" objects in

the distance. If the pointer is "aimed" at a vertical surface, the user would

have to tilt his or her head forward considerably to point to objects nearby.

Compared to traditional headpointers, the LBI potentially differs in at

least three additional ways. First, the user can maintain a more "natural"

posture when communicating since the light beam always "touches" the work sur-

/
face; with pointers, the user must move.toward the work surface to touch an

oblec'. Second, the LB1 provides for only visual feedback in making a selec-

tion; mechanical pointers provide both visual and tactile feedback. Third,

because pointers can protrude a foot or more beyond the head, they pose a

limited but real safety hazard; the LBI poses no such mechanical danger.

To provide some data on the resolu$Ion of the light beam at various dis-

tances, the L6I wax adjusted to produce an approximately 7/16 inch diameter
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circle of light at one inch from a work surface. With this fixed setting,

several measurements were taken with the following results. At 12 inches from

a horizontal surface, the beam produced a 3/4 inch circle; at 18 inches to 28

inches from a vertical surfacto the beam produced a one inch circle; at about

seven feet froma wall, the beam produced a two inch circle. Tnus, a user with

the ability to move his or her head sideways and up-and-down who could hold a

steady beam could theoretically access a large number of separate items in a

display. Range and control of head movement would need to be considered for

each individual in configuring a selection display.

The tB1 was taken out-of-doors to determine how visible the light was under

daylight conditions. Whsle the light was able to be seen in the shade (although

not as readily as it was indoors), bright sunlight completely masked the light.

Indoors, under a variety of lighting conditions, the light is readily visible.

We feel that the tBl is comfortable to wear. It is lightweight and well

padded (the padding can be removed for cleaning) in the front, and the lens

housing did not significantly unbalance the headband. The velcro strap at the

back (a positive change from the adjusting knob) allows for a wide range of

adjustment; it is still possible, however, that some children may be too small

for the headband. We have seen it adjusted by doubling the headband over beyond

the distance allowed by the snaps and simply using masking tape to hold it in

place. The snap-on strap holders, permitting back-of-head and underchin straps

to be used for additional stability, might be very useful for some users. At

,-the same time, the back part of the snaps, located on the inside of the headband,

are unprotected. Some of our staff consistently got their hair caught and hairs

from others were visible in several of the snap locations. Some discomfort may

therefore result from headband removal in some cases.

Changing the bulb is a relatively simple procedure, especially with new

models (unlike the tested one) using conventional screw heads rather than the

formerly used screws. When taken apart to access the bulb, the lens assembly
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itself remains attached to the headband. This feature should minimize the

charices of dropping, losing, or otherwise damaging the device during main-

tenance.

The battery pack is relatively simple to use. It is configured to pre-

vent the powerpack (the mechanism which plugs into the wall outlet for re-

charging) from being incorrectly positioned in the switch box. The on/off

toggle switch allows for the possibility of the user to control the status

of the light, although not all users will be able to use the switch. It was

felt by our staff that the cable connecting the battery pack to the LBI was

not intrusive, partly because the cable is wrapped while in proxipity to the

headband, and partly because the cable was sufficiently long (about 4 feet
4.

long) to provide slack during head movement.

Candidate users are likely to be ones whose most appropriate interface

site Is the head. Yet the device can be adapted to a wide range of levels of

head control. At one extreme, a person with excellent range and resolution of

head movement could select from a large number of separate elements. At the

other extreme, one could use the LBI to select between two halves of the

visual field. In any case, continued practice may result in an increased level

of skill in using the device.

485

-IL-



6.

Clinical Trials .

Methods

12biects. Subject #1 is a 16 year old male. A cerebral and brain-stem

contusion occurred in 1976 when he was struck by an automobile. He uses a

manual wheelchair but cannot propel it himself and we'rs a body brace. There

IS some voluntary control of the head, neck and shoulders. Extremities are

spastically postured and there is no fine motor or grasp control in the hands.

He cannot speak, but is very alert, He has some reading and spelling skills at

about the second grade level.

Subject #2 is an 18 year old male. He has severe spastic cerebral palsy

and uses a manual wheelchair which he can propel backwar.ds with his feet. Al-

though his left hand'..possesses some grasp control, fine motor control of his

extremities is ejctremely limited. There is some voluntary control of the head,

neck and shoulders. His speech is unintelligible; however, he does utilize

vocalizations to obtain attention. He comprehends most of what he hears. Spel-

ling is not a functional communication mode and he utilizes Blissymbols and

pictures to communicate.

Subject #3 is a 20 year old male diagnosed as having spastic cerebral palsy.

He uses an electric wheelchair which he controls with his right hand. His left

hand is completely nonfunctional and is secured by a strap to his chair. The

subject POSSCSSCS a full range of horizontal and vertical head movement and has

used a headpointer in the past to directly select items on a communication board.

He comprehends most of what he hears and risponds appropriately within his phvsi--
cal limitations. Although he has some reading and spelling skills at the first

grade level, Blissymbols are his primary symbol system.

Subject #4 is ar. 11 year old female with cerebral palsy and quadriplegic

involvement. She uses an electric wheelchair which she is currently learning
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to indepridently control with her right hand. Ner arms and hants are charac-

t4Tired by spastic movvments and limited fine motor ana grasp control is pre-

sent using the tips of her fingers. Alth.Jugh she is capable of the full range

of horizontal and vertical head movement, this movement is confined by the

head supports of her wheelchair. Her speech is limited to a few sounds. Be-

cause reading ano spelling are not functional modes of communication for this

subiect, she utilizes pictures to express her communication needs.

Subiect $5 is an 18 year old male diagnosed as having severe spastic cere-

bral palsy. He is seated in a manual wheelchair which he is unable to control

(Jr transfer to and from. His spasticiy limits his control over his hand and

arr nico.oement, His head movement is restricted by his chair supports which

limit his use of a headpointer to a five inch range. The subject appears to

comprehend most of what he hears and utilizes Blissymbols to communicate his

wants and needs.

Su...ject #6 is a 2 year old female. She has been diagnosed es haviug

spastic and athetoid cerebral palsy. She uses an electric wheelchair with head

and trunk supports which she controls using a joystick. Although she is able

to voluntarily produce some sounds, she has no intelligible speech. ',he sub-

ject is able to utilize her left hand to select items in an arta between nine

and twelve inches from her body. She cannot cross the midline with this hand.

She possesses controlled head movement of 40° horizontally and 20° vertically,

but cannot successfully use a head pointer due to her chair supports. She

appears to understand most of what she hears and responds within her physical

limitations. She currently use- Blissymbols and pictures to communicate her

wants and needs.

Lisriall. Light Beam Indicator (LBO Model I

2 white cards (14" x 22")
11 Peabody Language Development Kit Cards Level #P
7" x 9" depicting hamburger, chocolate milk, spoon, hot dog,

crackers, comb, toilet, ice cream cone, tennis shoes, chair,
toothbrush
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I "Target" card (20" x 19") with 9 circles in a 3 x 3 array.
The outer perimeter of each circle was 5" in diameter.
Each circle also surrounded two more circles, a 3" circle
and a 1" circle within the 3". The circles thus each looked
like targets with a 1" "bullseye." The color was white on
black.

Procedure. The LSI was positioned and adjusted so that the subject could

use it comfortably, then a procedure consisting of 4 steps was initiated. In

the first 3 steps, actual trials were begun after the participant had the oppor-

tunity to practice the task for that step.

Step If Two experimenters stood about 4 feet in front of the subject, 3 to 4

feet apart. Each held a 14" x 22" blank white card. The participant was asked

by each experimenter in random order to look at the card she was holding and

focus the LSI on the card. After each trial, the participant was asked to re-

turn the LBO to a "neutral" position (e.g., midline). There were 6 trials,

evenly divided so that the participant was asked to focus the LSI on each card

3 times:, The experimenter recorded whether or not the participant looked at

the correct card.

Step 11: The experimenter held up two 7" x 9" Peabody cards (about 18" from

the participant), named the item on one card and asked him/her to choose between

the two cards. The participant was instructed to hold the LO1 on the specified

card for 2 seconds. The 6 trials were set up so that the participant was to

focus on the card to the left 3 times and the card to the right 3 times in ran-

dom order., Correctness or incorrectness of choice was recorded.

Step III. The target card was held approximately 18" in front of the partici-

Pant who was asked to focus the LSI on the "bullseye" in each circle and hold

't there. The diameter of the smallest circle in which the participant could

hold the LSI steadily for 3 seconds was recorded. Thus if he/she was unable to

focus within the I" circle ("bulls.ye") but could hold it within the 3" or 5"

circle, that diameter was recorded. The participant was asked to focus on each

488



9.

of the nine circles in random order, so that he/she was required to move hori-

zontally, vertically, and diagonally across the card. The first 3 trials were

considered "practice" and only the data from the last 6 was analyzed. If the

participant was unable to get to a particular circle, or could not keep the

LBI within even the 5" perimeter, this was recorded as "none" on the data sheet.

Step IV: The participant was asked to respond to 8 questions about the 01

using his/her usual communication mode. The questions were: 1) Is the LBI

comfortable?, 2) Is it hard to te.l where the light is going?, 3) How long can

yGu wear it befork it bothers you?, 4) Does it help with school work, talking

to people, who?, 5) Is it easy to use?, 6) Is it hard to use, 7) What don't

you like about it? (Color, size, style) and 8) What do you like about it?

(Color, size, style)

Results

Of the six participants, all responded correctly across the 6 trials in

Step I and Step II, although the amount of time it took for each participant to

choose varied. Two of the six participants were able to respond and choose the

cards almost immediately, while the other four took anywhere from about 3 to 5

scconds. All were eventually able to move the LB1 to the designated location

and focus It there.

In Step III, at least 2 subjects were able to hold the LBI within the 1"

circle across all 6 trials, For a further breakdown of this step, see Table

1 and Figure 2.
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Circle Location

A

C

G

1

E

F

X for 1" = 2.2I for 3" = 2
X for 5" = 1

33% I" A, C, G, 1, F,

50% 1" E

10.

TABLE 1

Data for Step 111

# Of Subjects Able To
Diameter Focus 1.B1 For 3 Sec

in
3"
5"

none

1"

3"

5"
none

ill

355

555

2

1

0

3

2

I

3

0

2

I

1

none 2

1"

3"

5"
none

ill

355

5
none

i"

3"

5"
none

2

4
0
0

3

3
0
0

2

2

2

0

X number of persons able to focus LB1 in circle
for 3 sec.

36% of the time able to hit 1" across 36 trials
33% able to hit 3" across 36 trials
16% able to hit 5" across 36 trials
14% able to hit none

r

A B C

D E F

G H 1

Figure 2. Location of Circles on Target Card
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In the final step the subjects were asked about their experience with the

Lt31: 1, Six out of 6 reported that it my comfortable

2.. Three out of 6 said it was hard to tell where the light was going.

3. The average amount of time a subject said he could wear the Lel
before it bothered him was 20 minutes.

4. Two out of 6 said it would not help them with school work, talking
to people, etc.

5. Six out of 6 indicated the LB1 is easy to use.

6. Two out of ,6 said color was OK, but they would prefer something
different. An additional comment was that the battery should be
charged at least twice a week.

7. Two out of 6 did not like the size. (They wanted it smaller, if
possible.)

8. Two out of 6 did not like the style.

Of.3cussion

Although time from response to focus on target varied and it sometimes took

a great effort to get the LB1 to the desired location, all subjects felt the

LBI wa.3 comfertable and over 604 felt the Lel would help them in at least one

situation. There are various other factors which could affect LBO use. An

individual with asymmetric tonic neck reflex, head/chin drop, limited range of

motion for head, etc. would probably not be a suitable candidate for a Light

Beam Indicator. The message receiver should also be aware of "false" or "mis-

taken" positives where the user pauses to rest while scanning or drops his head,

etc. the receiver may mistake the object, phrase, letter etc. where the Lel

is pofnted during rest as that item which the user wishes to communicate.

One way to overcome this is to have a separate yes-no arrangement to verify the

accuracy of the message. Another alternative would be an amount of time (e.g.,

3-4 seconds) agreed upon previoussy to use as the criterion for "selecting" a

message,

When dealing with a large target area such as the 14" x 22" white cards
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or Peabody cards, the subjects had little or no difficulty. However, when

required to focus in a smaller area, such as a 1" circle, some subjects experi-

enced trouble both in getting to the circles and, once there, in holding the

LBI steady within any but the largest (5") circle. Communication boards, prac-

tice targets, etc. would need to be adapted accordingly.

All of the clients interviewed reported that the light beam indicator was

easy to use and comfortable. They indicated that the LBI could be used comfor-

tably for an average of 20 minutes. Of the six subjects interviewed, 67% stated

that the LBI would be helpful with school, work, and other communication settings.

The site and style of the LBI was not satisfactory to 33% of the subjects.

A color change was sug?ested, with blue being the most requested alternative.

A predominant complaint with the LBI was that subjects found it difficult to

tell where the light was going. This complaint was registered by 50% of the

subjects and may or may not be due to the parallax problem discussed under the

Human Factors section of this evaluation. We propose that this difficulty is a

major concern in initiating a training program for those using the LBI.

Training Sulgestions

After consulting with speech pathologists, physical and occupational thera-

pists, teachers and others who are familiar with this device, a list of training

impediments and possible solutions was compiled. Three rough categories emerged

which may affect the structure of an LIll training program. These were: the

configuration of a training target, the LBI output, and the training program

itself.

With regard to the target, it should be dark to show the light clearly and

large so the light does not "get lost" in the environment. At first it should

be Close so the user can focus on it easily and obtain precise feedback as to

the beam's location. It is suggested that the target be placed directly in or

on a piece of cardboard or similar structure rather than protruding or sitting
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in front of a background material. We have found that a novel stimulus-target

appears to be more effective in training than a simple picture or word target.

A black-lined box with a photo cell inside to set off a buzzer is an example of

a novel stimulus to be used in training. The difficulty with this is that it

must be constructed by the trainer. Several photo sensitive toys are commer-

cially available. One such toy is a light activated turtle. .

Another area to be considered when training someone to use the LSI is the

device output. The 1.84 beam is sometimes faint or not sharply defined. To

remedy this it may be helpful to dim the lights in the classroom. Depending

on how the 181 is focused the expected circular beam output may be instead an

illuminated image of the filament (a "spring-like" image). This can be reme-

diated by rotating the light bulb housing (it is necessary to first loosen the

alien bolt or screw holding the light). A drawback reported by some of our

professional contacts indicates that some users visually "fix" on the light

output and are then unable to use it to make choices. At this time we have no

suggestions for addressing this drawback. Another potential drawback of the

device output reported by professionals is that if there are several students

using simultaneously it is difficult to distinguish "who is pointing at

what." One possible way to overcome this is to alter the focus or intentionally

create the image of the filament on one user's LSI. We have also experimented

with colored gels like those used on theatrical lighting equipment. Very light

colors do not show up and dark colors make the light difficult to see. Colors

of medium saturation do change the color of the light beam and can be used at

short distances, such as a few feet. SeyonJ that the beam fades evidently due

to the Diffusion caused by the colored gel. Another possibility for distin-

guishing among users is to cut a small cardboard or tagboard template just slightly

larger than the circumference of the lens on the outside of the lightbeam. A

different shape may be cut for each user. The tagboard is then pushed against
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the lens from the outside and stays in due to a pressure fit. The actual shape

will show up at a short distance of about a foot. Beyond that, it simply shows

up as a smaller lightbeam. With a combination of these ideas, groups of light-

beams can be used and be distinguished from each other

Professionals familiar with the LBI have suggested that a way to facilitate

training is to make it as enjoyable as possible. For example, a game format

could be utilized during the initial training stages to stimulate in erest and

motivation, i.e., tracking ("chasing") a toy target with the light beam, etc.

However, if reflexive behavior is a concern, e.g., "startle reflex", it is ad-

visable to keep the tone of the instructors voice and the game itself as calm

as possible. Reflexive behavior can affect the accuracy of the trainee's re-

sponse as well as cause him/her to "lose" the beam in the environment. It is

helpful to be aware that head drop can influence the trainee's performance.

Therefore, it may be beneficial to provide a support or to adjust the target to

compensate.

Configuration of a training target, the LBI output, and initiating training

are by no means the only considerations in establishing a complete LBI training

program. These three factors were highlighted during our evaluation; future

evaluations stould reveal additional 'raining impediments and provide possible

solutions to overcome them. Other factors which may prove to be important

training considerations include: generalizing from the game context to a

communication context, control of the light beam when focusing in successively

smaller target areas, Ac.

Summary

The LBI is a relatively low cost, simple pointing aid. The available ad-

justments provide flexibility in both fitting of the LB! to the user's head and

in the size and direction of the light spot, The use of standard, readily
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available parts facilitates maintenance. The use of these parts for other

than their intended use does result in some erratic behavior.

Focusing on targets of less than 5" diameter requires practici for most

physically disabled users. This restraint is readily removed in most users

after training. Unpracticed users can easily point to one of two widely spaced

cards and locate the light beam inside a 5" circle,

Training can be facilitated using light activated toys or other "games"

to help the user develop skills. The overall construction and appearance of the

LBI arc satisfactory.

r
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April 16, 1982

INSIRLIENT WORCIURIM, INC.
P.O. Box 5157

Cora lville, Iowa 52241

Phone 319- 351 -3429

Albert M. Cook, Ph.D.
Director, Engineering Services
Assistive Device Center
California State University, Sacramento
600 J Street
Sacramento, California 95819

Dear Dr. Cook:

James C. Rogers

Thank you for your evaluation of the Light Beam Indicator (LBO. I have reviewed

the satisfactory evaluation and wish to relate my comments and planned improvements.

1. The power pack and power pack holder will no longer be used It will be changed

to a 3 0-cell rechargeable unit. If the 0-cells in the LBI discharge while the

unit is in use, it recharges itself.

2. An outlet will be added for a remote on/off switch which will allow the user to
switch the unit on and off whenever desirable. Two LBI units in Iowa are using

the remote sovitches. One person uses a switch that is placed by his hand so
that vaj.th little effort, he can turn the unit on and off. The other person has

a paddBe switch embedded in the headrest of his chair. With a very slight move-

ment of the head, he can activate the unit which is padded with rubber and
encas4d. within the covering of the chair. This double covering is ctmfortable
and will not injure the user if sudden movements are exhibited.

3. The socket for the Disston Power Pack will no longer be used. This eliminates

the socket from coming loose from the box.

4. The head gear has been improved. The knob has been removed from the back and a
snap-attached Velcro and elastic band has been added. The addition of several

snaps on the headband provides for easy adjustment, depending on the size of the

user's head.

5. I am in the process of designing smaller and lighter weight units.

improvement will feature a ball socket for additional movement.

Thank you for your evaluation of the Light Beam Indicator. You have been
in pointing out features that need improvement. I will be most happy to

informed on the new designs and will send any items to you upon request.

Sincerely,

litudG4- e,

ames C. Rogers
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EVALUATION OF SHARP MEMOWRITER

Technical Evaluation

Manufacturer: Sharp Corporation

Distributor: Local area Sharp distributor

Model Evaluated: E1 -7000

Serial Number: 1011539Y

Weight: 0.8 lb. 375 gms.

Size: Overall: 71 inches x 3 3/4 inches
inches

19.7 ems. x .95 cms. x 3.1 ems.

Alphabet keys: inch x 1/8 inch
.64 cm. x .32 cm.

Number keys: inch x 3/16 inch

.64 cm. x .48 cm.

Controller:

Output:

Power Source:

Case:

Alphabet keys arranged in a typewriter
fashion
Number keys are arranged in standard
computation fashion

Custom microcomputer with associated
input/output memory and interface circuitry

Liquid Crystal Display (LCD)
inch x 1/8 inch characters

.64 cm. x .32 cm.

CON.110 impact printer
1/8 inch x 1/16 inch characters
.32 cm. x .16 cm.

Paper roll 44/4 inches wide
4.45 cps. wide

4 rechargeable nickel cadmium batteries
INR -AA at 1.2 VDC each
(Total 1i.8 VDC) at 1.91 watts for 450 mA

hours (Ac Adapter EA-11E)

Plastic with protection shield to ground-
electro-static charge to protect MOS
circuitry

Operator Adjustments: MODE: Computation typing
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Options:

2.

Keyguard and mounting assembly avallabl
from 2ygn Industries

P. O. Sox 1008
Portland, Oregon 97207

Enlarged keyboard available from:
Prentke-Romich Company
Romich Beery Bayer
R.0.2, Sox 191
Shreve, Ohio 44676
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External Construction

The Sharp Memowriter is designed to include column printing, transient

visual display, calculator functions and message memory in a compact hand held

device. The printer is an impact dot matrix type, utilizing an inked ribbon

cartridge and adding machine type paper. The display is a ten cnaracter liquid

crystal type (LCD). The keyboard allows alpha-numeric input. The alpha keys

are arranged in a standard typewriter fashion. The numeric keys are to the

right of the alphabet keys and are arranged in an adding machine fashion. The

word memory will store 120 characters in up to eight locations.

Internal Construction

The Sharp Memowriter (Model E1-7000. serial number 0100539Y) is disassem-

bled by removing three screws and using a twisting motion to dislodge six

locking tabs. The device then falls into two main parts. One part contains

the keyboard, display (LCD), support electronics for keyboard and display, and

central processor unit (CPU)/memory circuitry. The other part contains the

printer and its electronic control circuitry, and the nickel cadmium batteries

(four batteries, type MR-AA, 1.2 volt DC, 450 mA hour) and its charging cir-

cuitry.

The liquid crystal display, keyboard, computer and support circuitry are

all on one printed circuit board. Should an error or problem develop in one

of these modules only that module need be replaced. There are six integrated

circuits, and about two dozen discrete components on this PC board. Most of

the electronic circuitry is in integrated circuit packages of the 141 variety

and they are soldered in. As a result of this, the boards should be replaced

as a whole if there is a problem.

The printed circuit boards have a very small number of post production

modifications. These should not cause any problems. The layout and general
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construction of this device appear to be well thought out and well constructee

for use as a portable communication aid.

The orikter is detachable and can be completely removed for maintenance

or replacement by desoldering its flat castle. This should be doer by service

persons only.

The batteries are soldered inside of the device. As a result, t'se user

only needs to charge them. Should a problem develop in the batteries the unit

would have to be sent in to be repaired.

Human Factors

The Sharp Memowriter EL-7000 was designed as a pocket-sized writing!

printing device with calculator functions for able-bodied users. It is possible

that some non-speaking indivuduals may use this device as communication system.

Since this ,atter purpose was not the original intent of the manufacturer, this

section of the report should be viewed as Judgments regarding the potential

suitability of the EL-7000 fo$ disabled users and not an evaluation of the

device per se.

The keyboard arrangement of the alphabet is that of a typewriter. For

users familiar with a typewirter, the letters will be easy to f:nd. The EL-

7000 is capable of two kinds of output. One is a dot matrix liquid crystal

display (LCD) producing easily readable characters including punctuation and

specidi symbols. This display can be seen clearly under a range of lighting

conditions including direct sunlight.

The EL-7000 also contains a column printer. Its blue ribbon dot matrix

letters and characters are printed on white paper. The printed output is

relatively understandable although not as legible as the LCO. The printer will

print up to 16 characters in a line; the 17th character will appear on the next

line. The system does not automatically break up lines at appropriate places,

such as between words. A dot is printed alongside the 16th character of the
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LCD. Users anticipating the end of the line by attending to the little dot

can employ the "return" function to start a new line to avoid this problem.

There are two different kinds of memory capability possessed by the

EL-7000. One is an Input Buffer Memory which is automatically brought into

Aioper ion during ordinary message construction. This memory can accept a

maximum of 48 characters or symbols. Upon reaching this maximum, the message

must either be printed or the display cleared before the device will register

any more characters. Editing a message contained in the buffer memory is

possible through the use of the cursor movement keys, allowing the user to

pinpoint the error and writer olier it with the correction.

A second memory is called a Word Memory. It can hold up to 120 charac-

ters organized in up to 15 separate locations. Each such message location is

stored and retrieved with a one character code selected by the user, and each

can be separately erased and reprogrammed. The steps required to store a

message are straight-forward and insure that messages not intended for storage

will not be accidentally stored. A "list" function permits the user to review

the stored messages when desired. These messages will remain intact when the

device is turned off.

Replacing the paper tape roll and the cartridge ribbon is remarkably sim-

ple. In replacing the paper tape, the user must insert the edge of the paper

into a slot and press the "advance paper" key; the device then mechanocally

feeds the paper through the printing mechanism. The cartridge ribbon requires

light pressure on one edge to be released from the device and the new one sim-

ply snaps into place.

The Operator's Manual accompanying the EL-7000 provides comprehensive

coverage of all aspects of the device. It includes step-by-step instructions

for each function of the Memowriter with generous use of illustrations to

supplement the written material. We found the instructions to be clear and

well presented.
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Users of the E1-7000 must possess a certain set of skills in order to

operate the device. Because the device is intended ro be hand-held, the key-

board and its keys are on a relatively small scale. The potential user must

therefore exhibit sufficient fine-motor resolution to effectively manipulate

the keys. Reasonably good visual acuity is also necessary, not only to read

the LCD but also the printed output, the small letters/symbols on the keys, and

the symbols/commands contained in the shift function which are written above

the respective Iceys. Since the device is similar to a typewriter, candidate
1

users must have functional spelling. An understanding of the principle of

encoding is a prerequisite to using the word memory.

Overall, the EL-7000 appears to be a well designed device and is an

appropriate augmentative communication system for a segment of the non-speaking

population.

Clinical Trials

dethods

Subjects. Subject #1 is a 12 year old male diagnosed as having cerebral palsy.

He is ambulatory with assistance and holds on to his wheelchair from behind to

steady himself when he walks. He has some control over each hand and arm, al-

though the left hand seems to have the most strength and freedom of movement.

He has no intelligible speech and currently uses a Sharp Memowriter, along with

a Speak and Spell to communicate in his home environment. In class he uses an

alphabet communication board and typewriter. He has spelling skills above the

second grade level.

Subject #2 is an 18 year old male with athetoid cerebral palsy. He uses

an electric wheelchair which he controls with a joystick using his right hand.

Although he possesses some grasp control with both hands, his voluntary control

of the head, neck, and shoulders makes his head the most appropriate interface

site for a communication device. He currently uses a yes/no head nod, gestures,
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a headpointer with an electric typewriter and a Light Beam Indicator with various

communication boards containing words, letters, and numbers. His speech is

intelligible only to family members. The subject appears to understand most of

what he hears and recoonds appropriately when allowed by his physical limitations.

Subject #3 is a 14 year old male with a diagnosis of spastic athetoid

quadriplegic cerebral palsy. He uses an electric wheelchair with a joystick

control and has some control over both of his arms and hands, although he pre-

fers to use his left hand. His reading and spelling skills are somewhat above

the fourth grade level. He uses a typewriter, speech. Sharp Memowriter, and

headpointer to communicate at school. At home he uses his Memowriter, facial

expression, pointing, speech, and typing. He uses the Sharp primarily while

sitting on the floor. His speech is intelligible mostly to those who are

familiar with him, but he can make himself understood to others if they listen

carefully.

Subject #4 is an 18 year old female with mild cerebral palsy which has

rendered her speech intelligible only to those who are very familiar with her.

She is ambulatory with most of the impairment concentrated in her fingers and

the muscles of her tongue and soft palate. She has control of each arm and

hand, and prefers to use her right hand. She is reading and spelling at approxi-

mately the second grade level and uses a Phonic Mirror HandiVoice 110, signing,

fingerspelling, and speech to communicate.

Subject #5 is a 14 year old male. Mild cerebral palsy has resulted in

speech which is intelligible only to those who are familiar with him. The sub-

ject is ambulatory with control over both arms and hands, although use of the

right side is considerably weaker. He possesses reading and spelling skills at

approximately the third grade level and uses letters and words as his primary

symbol system. Currently, the subject's educational and communication needs
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are facilitated by an electric typewriter, the Sharp Memowriter, a communica-

tion board, and some speech.

materials: Sharp Memowriter

Detachable Keyguard
Pencil

Headpointer

Procedure: Clinical trials were divided into three sections: Set-up and Explan-

ation, Device Use, and User Comments.

Set-Up and Explanation. During this section, the physical site (e.g., hand or'

head) for interfacing the Sharp was determined, along with whether the subject

needed a keyguard and/or pointing implement (such as a pencil or headpointer)

to use the device. Next, functions of the Sharp (on/off, print, paper advance,

shift) were demonstrated and the subject was encouraged to learn each function.

Device Use. During this section, the subject was presented with 8 second grade

level words (at, will, me, che, it, ran, come, end top) one at a time and asked

to spell each. The number of errors and the time taken per word were recorded.

The subject was also shown how to backspace and change or correct a letter on a

word, then asked to do this. Next, the memory function of the Sharp was demon-

strated, then the subject was requested to insert a message in the memory, clear

the device and retrieve the message. Finally, the subject was asked to change

the paper on the Memowriter, after this procedure was explained by the experi-

menter

User Comments. In this section of the clinical trials, the subject was encouraged

to provide feedback about the device it the ,form of ratings and comments. He/

she rated the visibility of the keys, the "upper case" symbols accessed by the

shift functions, the LED display and the print on the tape. The rating options

ranged from seeing the item "very well" to not seeing it at all. Subjects were

also asked if they liked the keyboard arrangement; if the keys were easy to use;

what features they liked best, least, or would change; where the device might
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be helpful (e.g., home, school, talking with people, anywhere else). In addi-

tion, they were asked it they felt they needed a keygUard or pointing implement.

Results

Three out of the five subjects used their hands to access the Sharo. One

subject grasped a pencil in his hand to hit keys, while the fifth used a rubber-

tipped headpointer. The subject who used the pencil was also the only subject

who used a keyguard. (One subject's fingernails were too long and the keyguard

interfered with her use of the device. The tip on the headpointer was too large

to allow that user access to the keys through the keyguard, although the keyguard

might have facilitated his use of the device.) The subject using the headpginter

was unable to turn the Sharp on and off, and one subject could not perform (or

did not understand) the shift functions. All other functions of the Sharp were

used by all five subjects. Table I indicated the mean time per entry and mean

number of errors per word for each subject.

Table 1

Su_

Mean Time Per
Entry (in Sec)

Mean Number of
Errors Per Word

1 5.45 2.12

2 17.12 .63

3 8.56 1.00
4 3.26 .25

5 .82 .13

All five subjects were able to backspace and correct errors. All of the

subjects could also use the memory function after a demonstration and sometimes

with cues from the experimenters. Only one of the five was able to change the

paper independently.

After using the device, subjects were asked to convent on various features

of the Sharp by rating them on a scale or responding to questions about them.

One of the five subjects reported that he could see the keys and upper case sym-

5ne,
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bols very well; three out of five could see them well; and one reported that he

could see them OK. One .ubject indicated that he could see the LED display very

well while two of the five reported that they could see it well, and two stated

that the visibility of the LED was OK. Two subjects felt they could see the print

on the tape printout very well, while three rated its visibility as OK. Most of

the subjects liked the keyboard arrangement and found the keys easy to use. One

subject said he would like the keys arranged alphabetically and another felt the

keys were too small. Most of the subjects felt the Sharp would be useful at

school and at home. About half of them indicated it would be helpful for con-

versation or use in other situations, such as in a restaurant, on a date, or at

a care facility. Two subjects stated they could use a painter, while one reported

that he preferred to use the Sharp with a keyguard.

When asked what they liked least, one said he did not like the fact that

the 'shift function must be depressed each time it is used and would prefer a

shift lock, much like that on a typewriter. Another felt that the on/off switch

was too hard to access and push with her headpointer. Finally, subjects gave

feedback on what they would add to the Sharp or change about it. Among the

suggestions were: a clip or carrying pouch to attach the Sharp to a belt; more

functions on the calculator; make the keys harder to push, thus giving more

tactile feedback; make the keys larger and space them further apart; and make

the on/off button easier to use.

Summary

Direct selection of an alphabet and calculator functions, coupled with a

printout and memory capacity make the Sharp a versatile device. A more recent

model, the 7001, will store up to 600 characters in up to 40 separate locations.

Both models are very portable. The limiting factor appears to be the size and

spacing of the keys, making it difficult for a user who does not have relatively
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mofine tor control. Because it is alphanumeric, the Sharp provides an infinite

vocabulary, but can be used only by those individuals with functional spelling

skills. In general, our subjects responded favorably to the device.
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Peril* Oropea 97207

Psis (503) 297-1724

Dennis Dahlquist, M.S.
Biomedical Engineer
ASS1SITUE OEWICE CENTER
California State University
6000 J Street
Serrumentn, CA 95819

...

Subject: Sharp Memovriter Evaluation

Dear Dennis:

6 JUL 82

The review of the Memowriter seems to be in order. 1 have a few suggestive
comments only.

a) the note about the 7001 and its increased capability should precede
this review.

b) There was no mention of the automatic standby condition of the
power supply. The unit goes into standby after 14 minutes in order
to conserve battery power. We find this characteristic sufficient
to negate the problem of the inaccessible power switch (assuming
no need to change mode from Type to Comp).

c) This one is a long standing 'bugaboo'. We should get into the
habit of calling devices by there proper name, and not by the
manufw-turer's name. I would suggest Nemowriter, or EL-7000,
or 7000, ur any other nickname to ever using the word "Sharp"
,alone. Think of all the other products they have svailsble....4
etc.

d) 1 haze neve been clear as to the design direction of these
Evaluation Reports. It would seem that, if they are to be used
to provide selection information (like in Consumer Reports), that
the summary should precede ell, tne case studies and conclusions
should follow, and the technical information be left for last.

Give my regards to the rest of the group.

Sincerely,

Lawrence N. Weiss
President
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TECHNICAL EVALUATION

SoecificiviJns

Manufacturer: Prentke Romict Company
R. D. 2, Box 191
Shreve, Ohio 44676

Distributor: Contact Manufacturer

models Evaluated:

Weight:

Size:'

Interfaces:

Express 1 (S /ti 184) ,

Tongue Switch (TS-2)
Pneumatic Switch (P3-2)
Arm Slot Control (ASC-5)
Joystick (JS-4)
Manual Pointer (MP-1)
Optical Headpointer (OP-1)

Express 1: 5 lb. (2.24kg)
TS-2: 0.1 lb. (0.05 kg)
PS-2: 2.4 lb. (1.08 kg)
ASC-5: 2.42 1b. (1.1 kg)
JS-4: 1.2 lb. (0.54 kg)
MP -1: 0.33 lb. (0.15 kg)
Gooseneck (TS-2, PS-2): 1.76 lb. (.8 kg)
OH-1:. Headmounted detector 0.1 .11). (0.05 kg)

Express 1: 14" x 18" x 3 3/8"
TS-2: 3 3/4" x 1 15/16" x 15/16"
PS-2: 4 11/16" x 2 9/16" x 1 9/16"

.ASC-5: 18i" x 44" x 3 1/8"
JS-4: Base - 7" x 7" x 1 3/4"

Stick - 1 7/8" (length), 11/16" (ball
diameter)

MP-1: 5" x 2 7/8" x 1 7/8"
Diameter of PVC Pipe 3/4"

OH-1: 2 3/4" long x I", diameter (detector),
51" diameter (headstrap) 56" cord length

TS-2; Tongue Switch may be activated by
tongue, nose, chin, cheek, or slight finger
movement. Switch extends 1" from mounting
box. Can be attached to gooseneck (19")
for mounting.
PS-2; Pneumatic Switch. Blowing activates
one switch and sipping activates the second
switch. Can be attached to gooseneck con-
taining tube for pneumatic connection.
ASC-5; Arm Slot Control - five switches per-
mit directional scanning and can be activated
by gross arm, hand or foot movement. Switch
size is 2" x 2 7/16", with slot widths of
3 1/8" (back) to 2 3/8" (front).
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Controller:

Output:

Power Source:

2.

JS -e; Joystick - four switches permit dir-
ected scanning in any one of four directions.
MP-1; Manual Pointer uses a photo diode
to detect light from the light emitting
diodes (LED) in the Express. The handle
is made of plastic tubing, and it can be
reshaped to fit an individual user.
OH-l; Optical Headpointer; operates in manner
similar to MP-1, but is attached to the head.

Electronic integrt.cd circuits, RCA 1802
microprocessor, programmable.

Strip printer (0.2" letters) 7-segment
LED (Light Emitting Diode) display (four
0.2" letters). The LED display is tilted
at an angle of 450 to the surface of the
Express. User display panel is 1" square
with 0.1" high letters. Serial ASCII
(RS-232C) output to operate other systems
such as computers and printers. A tone
(Sonalert) is also available as an indi-
cator of entry and as an alarm.

Rechargeable batteries (Nickel Cadmium)
10 NiCd rechargeable batteries in main

circuitry.
3 NiCd rechargeable batteries in memory

circuitry.

Charge Life: Main circuitry - Approximately 12 hours
Memory Circuitry - Approximately 7 days

Case: Wooden frame, plastic screen and body

Operator Adjustment:

Options:

Mode: Row-column scanning
Directed scanning
Direct selection

Scanning Speed: Row-column scanning speed
ranges from over 12.5 seconds to less than
1 second per entry

Apple Keyboard Interface
RS-232C Adapter
Television memory
Page printer
Custom modifications by Prentke Romich
Company

S12
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External Construction. The Express 1 is attractively packaged in a

plastic case. The case has an arrangement for replacement of overlays, and

it is molded to allow for the LED display and printer. The case is not sealtd

against dirt or moisture. The display panel overlay system allows for cleaning

of the surface without damaging the overlay, however, there are many corners

and other surfaces that will collect dirt, moisture and debris (such as food)

during use.

internal Construction. The Express 1 is disassembled by removing nine (9)

screws and nuts to remove the top cover. Modular construction is used through-

out the device. This should facilitate repair since individual modules can be

replaced without detailed electronic trouble shooting at the component level.

The device has eight (8) basic modules: microcomputer board, RS 232C serial

output port (for connecting the Express 1 to other electronic devices such as

printers), keyboard display board, printer board, LED matrix (display panel),

indicator/sonalert (alarm) interface board, alpha-numeric display board, connec-

tor interface board and memory board. All but the memory board are located in

the case beneath the display panel. The memory board is located in a compart-

ment on the bottom of the Express 1. While the modular construction is desirable,

the interconnecting cables between modules are not labeled, and disassembly/re-

assembly could be impeded.

The power source is a set of C size nickel cadmium (NiCd) batteries for

the main electronics. These are readily available at hobby electronics stores.

Silico' glue is used to hold the batteries in place. This provides stability

for the batteries, but it makes replacement of the batteries more difficult.

Most of the electronic printed circuit boards showed post-production

modifications. This could be a problem during use if there were mechanical

forces (dropping, vibration) a:pplied to the device. The post-production modi-

11

fications are less mechanically rigid than the production methods of construction.
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The overall level of electronic fabrication was adequate, but there were some

locations in which the electronic connections were not carefully fabricated

)'(s ldered). These connections could cause problems in the sane manner as the

post-producticn modifications. One of the connectors in our evaluation unit

' was assembled in a manner that allowed bare wires to touch. This could, again,

cause problems during use. The location of the memory board on the bottom of

the unit could result in the collection of debris (drool, dirt, dust, etc.)

with prolonged use.

The conditions noted above are to be taken into consideration as they can

potentially effect device life and repair. As with any device, repair and

maintenance should be taken into consideration.

Human Factors

The Express 1 is a very flexible electronic communication device, capable

of being operated with a variety of interfaces in several different operating

modes. Some of its features, operating characteristics, and user requirements

are discussed below.

Output,

There are two output forms, both deploying standard orthographies. One

is a four-character LEO display, showing the selection entry. When more than

four characters are contained in a single entry (e.g., a word or phrase), the

entry'moves in a "Times Square" fashion across the screen. The character size is

readable by ablebodied individuals, but may cause problems for disabled users.

Four characters is too few, and the manufacturer offers an option of an addi-

tional four (4). We feel that eight (8) characters at least should be standard.

The second output form is a thermal strip printer. The printer is rela-

tively quiet and compact. An ablebodied caretaker, by observing the in-place
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tape cartridge. would probably be able to insert a new roll when needed. The

printed characters themselves are somewhat small and a magnifying glass cover is

available from the manufacturer. One troublesome feature of the printing system

is that the four most recently printed 44racters are hidden behind a metal

housing for printer wiring. Strip printers also have the disadvantage of being

difficAt to put into 3 page format without much cutting and pasting.

Vocabulary

The vocabulary of the Express 1 is disp eyed in an 8-row by 16-column set

of squares. Each square represents four levels (layers) of vocabulary items.

Only Level 1 is predetermined for the majority of squares (i.e.. has been pre-

programmed by the manufacturer); the remaining three levels of these squares

can be programmed by the user. A few of the squares have their designated

function programmed on all four levels. and cannoi be reprogrammed by the user.

Overlays. The 8 x 16 arrays are actually configured in two

separate ways. These configurations are represented by two Separate overlays,

and the one desited to be used is selected by a switcl., at the side of the case.

One overlay i4 called scanning, and that conftluration is used for the scanning

mode. The letters of the alphabet are arranged with frequency of use in mind

and the whole set is placed in the upper left portion of the board. With appro-

priately selected timing (see below), this configuration may increase the rate

of character selection compared to more traditional (e.g.-, typewriter) arrange-

ments. It may require some initial adjustment on the part of the user, however,

to master this arrangement. A total of 41 words/phrases are preprogrammed in

this configuration as well.

The second overlay is intended t4.) be used in the direct selection mode.

Here. the letters. numbers. and special characters are configured in standard

typewriter fashion. The last row has eight adjacent squares each devoted to
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a "space" function, mimicking the "space bar" on a typewriter. This configura-

tion contains 13 fewer preprogrammed words /phrase.

It is difficult to change overlays. This is not a problem for single

users since one overlay is normally installed and remains in place. However,

the use of the device in the classroom with some students using scanning and

some using direct selection 04111 require frequent changing of overlays.

Programming. The programming feature of this device allows ti i user to

create a customized vocabulary for him/herself. All but 14 of the 128 squaras

can be programmed three levels deep. Levels 2 and 3 can accept up to eight

characters per square while Level 4 can hold up to sixteen characters per

square. Programming is independent of configuration, in that if square X is

programmed at Level 1 with a particular message, it can be retrieved in either

the scanning or direct selection mode from the same physical location. The

steps to programming appear to be simple and straightforward. However, only

single characters (i.e., letters, numbers, punctuation) can be programmed one

at a time; intact manufacturer preprogrammed words/phrases and special Func-

tions (e.g., "faster") can not be programmed. As a good safeguard, Level I

preprogrammed entries are immune from being reprogrammed. On the other hand,

on Levels 2, 3, and 4 the Express 1 does not infom the user that a desired

location is already programmed; thus, the operator may inadvertantly replace

an old message with a new one.

Selection Techniques

One aspect of the Express l's flexibility is that the vocabulary elements

can be selected in one of three ways depending upon the kindiand amount of

motor control of which the user is capable. Selection of modes is accomplished

by seven (7) small "dip" switches located on the side of the device. The size

of these switches is very small. This prevents inadvertent adjustment, but it
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also makes desired changes (such as for classroom use) difficult. It is also

not obvious whether the switch is "opened" or "closed". We suggest that

larger (e.g., 1/4 inch square) latching push-button switches be used. We also

suggest that a reduced version of the table on page 14 of the operator's manual

be placed close to the mode selection switches. This would facilitate changes

made during classroom use.

Direct SeleL:ion. This selection technique requires that the user directly

point to a square in order to activate it. Either a standard manual painter

or an optional optical headpointer may be used.

The use of direct selection (using ether the hand he )r head mounted

detector) requires very accurate alignment of the detector and light in the

panel. The layout of the overlay relative to the light results in the align-

ment being over the "Level 1" message array even if the entry is on level 2,

3, or 4. We suggest that a target (e.g., an "X") be placed in the square so

the user knows where to aim the detector for a direct selection. Another problem

was that the connector on the manual pointer (HP-1) became disconnected repeatedly.

Row-column scanning. In this mode, the device will illumin4te each row in

sequence from the time that a single switch has been closed. When the tow con-

taining the target square is lit, the user hits the switch again. This causes

the squares in that row to be scanned in turn. When the target square is

reached, a switch closure will either immediately register that selection or,

in the available "delay" mode, wait briefly (allowing a correction to be made)

before registering it.

It should be noted that the two scanning functions do not have a "wrap-

around" feature. That is, if no row is selected, the unit will "go to sleep"

mtil the switch is hit; i.e., it scans only one time. The same is true when

a single row is being stepped across. This means that the user is required to



hit the switch one extra time to start the scanning process again.

Apparently as a manufacturer designed feature, the device will permit

three successive row-scan failures, i.e., no row selected. Each successive

failure will be made at increasingly slower scan rates. After the third fail-

ure, the device shuts down. This built-in "fail safe" is apparently intended

to protect the user against rate settings which are too rapid. It would be

helpful, however, to include mention of this feature in the Operator Manual. e,
/

Directed Scanning. In the directed scanning mode, the user "guides" the

indicator lamp in four possible directions (up, down, left, right). For this

purposes four separate switches or switch arrangements, such as a joystick or

arm lot control, must be used. When the target square is reached, the entry

will either automatically be registered by the Express 1 after an adjustable

delay or, in the manual entry mode, the entry must be made by using a fifth

switch. In either case, the directed scanning mode does provide a "wrap-

around" feature which should increase the operator's selection rate.

Both interfaces used for directed scanning should be labeled as to direc-

tion. For the arm slot control (ACS -5), this could take the form of arrows

(up, down, left, right) located on both the switch and the front of the case.

For the joystick (.0S-4), a template to guide the user into the proper direc-

tion and arrows indicating the direction of scan corresponding to joystick

movement would both be helpful.

In either scanning mode, the first row is difficult to select. This is

because the scan stops when it reaches the bottom row, and when the switch is

hit once following this the scan starts rapidly at the top. The user must hit

the switch again i lately if the desired item is in row one. It is difficult

for the user to be rea y to select row one. This is particulary troublesome

since this row contains the most frequently used items. We suggest several possible
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solutions to this probt!r: (1) provide top-to-bottom wrap around, (2) add an

additional "ready" row at the top of the display, (3) provide a longer duration

for thi.: scan on row one only in order to allow for selection time. The most

desirable is option 1 because of the other advantages of wrap around.

Speed Setting

The speed at which the device operates can be adjusted over a wide range

(12.5 seconds/entry to less than 1 second/entry) by the user. Speed here re-

fers to the rate at which the Express 1 will row column scan, the rate of

directed scanning, the delay required in row-column and directed scanning be-

fore the entry is automatically registered, and the acceptance time of regis-

tering an entry in direct selection. The Operator Manual states that each time

the "faster" or "slower" commands are used the speed is changed by 25%. Our

staff, using a stop watch, generally confirmed this figure, but found a higher

percentage change (35% to 40%) in the region of moderate to fast speed settings

(about 5 seconds per scan tc an estimated .038 seconds per scan). The scanning

rate can be slowed considerably. The slowest speed with which our staff worked

was 12.5 seconds per scan, but we assume that slower rates could be selected

if needed.

The Express l is capable of remembering the last speed setting used. By

throwing a switch on the side of the case, the device when turned on will either

be set ac the last used speed or will use a moderate speed preset by the manu-

facturer.

Features

The Express 1 contains several potentially useful features. A "Help"

square, when activated, produces a relatively piercing high pitched tone guar-

anteed (in the opinion of our staff) to attract the attention of others in the
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viciniti. Error correction, either by character or by word, 1s possible

so that "clean copy" may be printed. The printer can be turned off and on by

the user, and an indicator (single light emitting diode) located on the

printer revealing its status is an excellent idea. The "beep" accompanying

the operation of the indicator lamps provides additional feedback to the user

and is a valuable asset in devise operation. The Express 1 also has the capa-

bility of driving remote equipment such as a television monitor or remote

printing device through a standard electronic connector format.

Very useful features of the device are its size and its portability. There

is also a wheelchair mounting system available. We did not evaluate this

accessory. The price of the unit is very reasonable considering all the fea-

tures available.

User Skills Required

Althou h blank overlays can be obtained from the manufacturer on which

r/PBlissymbo s, Rebus symbols, or pictures can be placed, the Express 1 is pri-

marily designed with standard orthographies in mind. Thus, spelling and read-

ing skills would be strongly recommended as prerequisite skills. With the one

inch squares available to represent up to four possible levels of vocabulary,

some adjustments would have to be made for users with significant visual im-

pairment, With the diversity of selection techniques and switch combinations

possible, an extremely wide range of motor dysfunctions could be accommodated

by the Express 1. In this latter regard, it may be one of the most flexible

electronic aids commercially available at this time.

Documentation

The 16-page Operator Manual accompanying the Express 1 provides a descrip-

tion of the device and its operation. Our staff found it generally quite clear,

and the liberal use of pictures helped clarify several points. Here we will

focus on some of the problems we had. On the bottom of page 4, the text
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describing the "Program Selector Switch" was understandable, but our staff

could find no reference in the manual telling the user that scanning failure

results in speed slowdown.

The "Program Selector Switch Summary" in Appendix A on page 14 appears to

be inaccurate. Switch 6', supposedly normally not used (as stated in the

Summary) must be set to the OPEN position for any scanning technique to work.

Its setting seemed not to matter in the Direct Selection mode. Switch 7 opera-

ted in the reverse manner to that shown in the manual--the closed setting held

the previous time setting whereas the open setting reverted to the manufacture

preset timing. The last page describes an electrical safety check, with its

results provided at the bottom of the page.

Clinical Trials

METHOD

Subjects:

Subject #1 is a 16 year old male. A cerebral and brain-stem contusion

occurred in 1976 when he was struck by an automobile. He uses a manual wheel-

chair but cannot propel it himself. He has some voluntary control of his head,

neck and shoulders. His extremities are spastically postured and there is no

fine motor or grasp control in his hands. He cannot speak, but is very alert.

He has some reading and spelling skills at about the second grade level.

Subject #2 is an 18 year old male diagnosed as having severe spastic cere-

bral palsy. He is seated in a manual wheelchair which he is unable to control

or transfer to and from. His spasticity limits his control over his hand and

arm movement. His head movement is restricted by his chair supports which limit

his use of a headpointer to a five inch range. The subject appears to comprehend

most of what he hears and utilizes Blissymbols to communicate his wants and needs.
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Subject #3 is a 13 year old female diagnosed as having severe spastic and

athetoid cerebral palsy. She uses an electric wheelchair which she controls

with a joystick using her right hand. The subject's speech is unintelligible

and currently, she uses an electric typewriter and Apple 11 Plus computer to

address her educational and communication needs. When away from these twe

devices, the subject uses a spelling board attached to her wheelchair lap tray.

She utilizes her right index finger and thumb to activate her devices. The

subject comprehends most of what she hears and responds appropriately whnn

allowed by her physical limitations. She has reading and spelling skills at

approximately the second grade level and uses letters as her primary symbol

system.

Subject #4 is a 15 year old male. He has been diagnosed as having ataxic

cerebral palsy and, although ambulatory, exhibits an unsteady gait. He is able

to use his right hand to select items in front of his body. His left hand pos-

sesses extremely limited fine and gross motor control. The subject currently

uses signing, typing and a communication board to indicate his wants and needs.

His reading and spelling abilities, both at about the fourth grade level, pro-

vide him with his primary symbol system.

Subject #5 is a 48 year old male. Cerebral palsy has resulted in an un-

steady gait and articulation which is difficult to understand. His arms and

hands are characterized by spastic movements, with the exception of a well-

controlled finger on the right hand. He is able to function independently and

appears to possess cognitive and language skills which are within normal limits.

Subject #6 is an 18 year old male with athetoid cerebral palsy. He uses

an electric wheelchair which he controls with a joystick using his right hand.

Although he possesses some grasp control with both hands, his voluntary control

of the hcad, neck and shoulders makes his head the most appropriate inte-face
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site with a communication device. He currently uses a yes/no head nod,

gestures, a head stick with an electric typewriter and a Light Beam Indicator

with various communication boards containing words, letters and numbers. His

speech is intelligible only to family members. The subject appears to under-

stand most of what he hears and responds appropriately when allowed by his

physical limitations.

Subject #7 is a 14 year old male. Mild cerebral palsy has resulted in

speech which is intelligible only to those who are familiar with him. The sub- -

ject is ambulatory with control over both arms and hands, although use of the

right side is considerably weaker. He possesses reading and spelling skills

at approximately the third grade level and uses letters and words as his primary

symbol system. Currently, the subject's educational and communication needs

are being addressed by an electric typewirter, the Sharp memowriter, a commut

cation board and some speech.

Subject #8 is a 21 year old male diagnosed as having spastic cerebral palsy.

He is seated in a mapual wheelchair which he is able Lo independently propel

with his feet. The subject's speech is intelligible to those who are familiar

with him. Due to very limited function in both hands, he has difficulty with

written communication and depends on the large toe of his left foot to operate

an electric typewriter. He possesses spelling and reading skills at approximately

the eleventh grade level.

Materials: Express 1

Interfaces: Rocking Lever Switch
Manual Pointer
Arm Slot Control
Joystick
Optical Headpointer

Procedure

Clinical trials were divided into three sections: Set-up and Explanation,

Device Use and User Comments.
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Set-tilanation. During this section, various interfaces were

investigated to see which the subject could use most effectively. The selec-

tion of interfaces was aided by previous information about the subject's physical

capabilities obtained from 9revious assessment.

Once an interface was chosen, the next step was to set the selection rate.

This was accomplished by having the subject select a square (in the case of

direct selection) or scan to a specific square (in the case of scanning using

the pre-set direct selection). If the subject indicated he/she needed a dif-

ferent speed and/or if the subject's performance indicated the need, the selec-

tion rate was adjusted accordingly. This process was repeated until the subject

indicated the selection rate was slow/fast enough.

During this first section, the device was also positioned where the subject

could see and access it optimally. If necessary, it was propped up to achieve

an appropriate argle.

When positioning, interface choice and selection rate were finished, the

various device f'inctions were described and the subject was encouraged to try

these out. Functions included: words, alphabet, display on/off, printer on/

off, delete, space, multiple delete, and an explanation of the 4 character dis-

play limit.

Device Use. During this section, the subject was given 8 second grade level

words (at, will, me, the, it, ran, come, and top) one at a time and asked to

im4/spell each. The number of errors and the time taken per word rre recorded.e. The

client was given a few practice trials before the spelling to k.

Following this, the alarm function was demonstrated and the client was

asked to turn the alarm on and off.

In the next task, the subject was asked to spell the word "tot" tnen back-

space, delete the t, and change it to p. making the word "top".

5.24
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The final task involved programming. The programming function was explained

and the subject was asked to program his/her name on level 2, 3, or 4. After

successfully completing this, the subject was asked to retrieve the programmed

message.

For the tasks involving alarm, backspace, and programming functions, no times

or errors were recorded; fmly successful or unsuccessful performance of the task

was noted.

User Comments. In this section the subject was encouraged to give feedback

in the form of ratings and comments. He/she rated the visibility of the squares

containing words/lers/functions, the lights, the LED display, and the print

produced by the printer. The rating options ranged from seeing the item "very

well" to not seeing it at all." In addition, subjects were asked if they liked

being able to change the selection speed; if they minded that only 4 characters

were displayed on the LED display at a. time, and what features they liked most

and least, as well as what they would change if they could. They were also asked

if the EXPRESS would be helpful in specific situations such as at t-hoS1 and home

and for conversing with peoplo. Finally, they were asked if they found the

selected interface ea:y or difficult to use and what they would change about the

interfaces 'f they cou:d. All of the subjects had prior experience with other

communication aids.

RESULTS

The manufacturer supplies nire possible interfaces for this device. Our

subjects used five of the nine interfaces: optical headpointer (OHP), manual

pointer, rocker switch, joystick, and slot switch.

The Express 1 has a pre-programmed selection rate which can be modified by

the individual user dependent on his /her abilities. Four of our ekt siki4cts

utilized the device at the pre-proprammed speed. Two subjects required a slower
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selection rate. One subject could use the device .at a more rapid speed. Table

1 indicates the interface, the selection rate, mode of selection, mean rate per

entry, and mean number of errors per 411,rd.

In addition to entry rate and errors, the ability to use the alarm, to

backspace and correct and to program a message were assessed. Six of the eight

subjects were able to activate and deactivate the alarm. The backspace and

correct functions were successfully employed by five subjects. Four of the sub-

jects were aisle to program messages (e.g., their names) into the Express I.

After using the device, subjects were asked to comment on various features.

All of the subjects indicated that they could see the matrix display adequately.

One subject reported that the program, activation, and level indicators as well

as the lights on the matrix display were difficult to see. Most subjects felt

that the lighted display was adequate; however, two indicated that the display

was difficult to see at certain viewing angles. In addition, five subjects ex-

pressed concern that the display allowed only four characters to appear at a

time. They suggested that the length of the display be increased to facilitate

communication. Our subjects' major concern was with the size, contrast, and the

form of printout on the strip printer. They commented that a larger and darker

print and columnar format would be more acceptable.

When asked what features they liked, most subjects responded that the capa-

city to select whole words and print their messages were among the best functions

of the Express 1. Some subjects commented that it was helpful to have a display

avialable to monitor and edit messages prior to printing. Other preferred fea-

tures included the alarm, the tone which registers an entry, the portable size,

and the scann'ig capability.

The majority of our subjects reported that there were several functions on

the Express 1 which they did not like. Most commented on the small size of the



17.

Table 1

Mean Rate
In Seconds

Mean Number
of Errors

Subject Selection Rate Interface(.) Mode of Selection Per Entry, Per Word

1 Slower Rocker switch Scanning with 33.72 1.33
Automatic Entry

2 Slower Rocker switch Scanning with 17.27 1.833

Automatic Entry

3 Slower Manual pointer Direct Select 5.D5 .25

4 Pre-programmed ORP-held like
pencil

Direct Select 2.38

5 Pre-programmed Manual pointer Direct Select 2.98 0

6 Slower Joystick Direct Se10,1 with 36.03 4.33

Automatic Entry

ORP-attached
to head

Direct Select 4.63 1.6

7 Pre-programmed ORP-held like
pencil

Direct Select 1.92 0

8 Faster Slot switch Direct Select 7.44
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print and the configuration of the printer which prevented immediate viewing of

the character printed. The letters on the display panels were another source

of concern. Two subjects felt i' was difficult to locate letters when spelling,

due to the arrangement, as well as the size of the letters. One reported that

an alphabetical arrangement might be more appropr*ate. This would probably

change after sufficient practice with this display arrangement. Finally, when

used in a scanning mode, our subjects had trouble selecting items in the first

row of the matrix display. They seemed to be unable to time their actions well

enough to tarn the device on and select the first row before it moved on to the

second row. If the rate was slowed down enough to select the first row, it was

too slow for the other rows. The fact that the device turns off if the last row

is not selected adds to the inconvenience. The device has to be turned on again

instead of "wrapping around" and starting over at the top row. A preferable

solution to non-use would be a time delay. For example, if no selections are

made for a given period of time the device turns off, otherwise, it continues

to scan.

Subjects were also asked in which environments the Express 1 would be use-

ful. Four indicated it would assist communication at home. Five subjects fere.

it could be useful in conversational settings. Almost all remarked that communi-

cation at school could be especially facilitated with this device. Other en-

vironments mentioned were: meetings, shopping, delivering messages, written

assignments and recreational activities such as camping.

Following questions about device r.mctions, comments on the interfaces were

elicited. Most subjects found their particular interfaces easy to use. HoweVer,

some difficulties were reported. When utilizing the Optical Headpointer, subjects

complained that it was hard to position the light accurately enough to register

a response. This held true for the subject who used the headpolnter in a con-
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ventional manner, as well as for those who used it like a pencil. Once again,

practice might help in this'regard. Problems were also noted with positioning

the joystick. One subject recommended a template to provide the user with

Bette: feedback regarding the direction of movement. With the present joystick

it is difficult to determine whether the stick is vertical or on an angle. The

same is true for the horizontal position. It seems that only a slight deviation

from exact horizontal or vertical produced diagonal movement. An eight notched

template would probably solve this problem. The eight directions would be up,

down, left, right, diagonal u per left, upper right, and diagonal lower left

/and lower right. This same s bject further recommended a T-grasp for the joy-

stick as an option for those who cannot use a spherical grasp. A problem ex-

perienced by our subject who used the chin mounting for his tread switer was the

awkward fit of the mounting to the chest. The switch tended to "ride" up and

out of poSitian making it difficult to use.

Summary

The choice of direct selection or scanning and multiple interfaces allows

the Express 1 to be used by individuals with a wide range of physical abilities.

The limiting factor appears to be the user's cognitive skips since the person

must read and/or spell to optimally utilize the device. Although the Express 1 .

is already quite functional, changes recommended by the subjects and the Center

could make it easier to use. In general, our subjects' responded favorably to

this device.

Suar/Ea.

The Express 1 is a very flexible, cost-effective communication aid of poten-

tial wide applicability. It's portability, lightweight and relatively small

size together with the wide range of interfaces available make it suitable fr. a

variety of client skills. The small size and small number (Si) of alphanun.:ric

529.
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characters appearing on the LED display, and the use of a strip printer are

major disadvantages. Certain problems with the method of selecting mode of

operation, the nature of the display panels and the operation in the scanning

mode have been discussed in previous sections.
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Technical Evaluation

Manufacturer:

T.

EVALUATION OF THE AUTOCOM

Telesensory Systems, Inc.
3408 Nillview Avenue
P. O. Box 10099
Palo Alto, California 94304

Distributor: Contact manufacturer

Model Evaluated: Autocom Serial No. A200-004

Weight: 19.1 lb. - 8682 gm.

Size: Overall: 243" x 20i" x 3"
62 cm. x 52 cm. x 7.4 cm.

Square Small - 1 3/16" square

sizes: 3.02 cm. square

Large - 2/" square
6.35 cm. square

LED display: k" high x 1/8" wide
.64 cm. high x .32 cm. wide

Interfaces:

Controller:

Power Source

Printed
display:

in" high x 1/16" wide
.64 cm. high x .16 cm. wide

Paper: , 2 7/8" wide
7.3 cm. wide

Assorted magnetic interfaces with velcro
strips attached to adjust them to
different interface sites

Low power microcomputer
(RCA 1802 central processing unit)
programmable

Rechargeable nickel cadmium batteries in
two packs at 3.6 Volts DC/7.0 Amp-hours

Case: Plastic reinforced with aluminum frame

Operator Adjustments: Acceptance time, display on/off,

printer on/off

. 5.3,2
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External Construction

The Autocom is packaged as a lapboard in a metal and plastic case designed

to attach to a wheelchair. It has a 24 element LED display. Magnetic reed

witches are the input switch interfaces. The covers for the overlays come in

two sizes': a smell square size (1 3/16 inch squares) and a big square size

(2; inch squares). The cover allows for cleaning of the surface without

damaging the device. The cover prevents leakage of fluids or dirt into the

unit.

Internal Construction

The Autocom is disassembled by first removing the cover, overlays\and six-

teen screws. After removing the top subcover the internal electronic cir-

cuitry is exposed.

The internal circuitry has five main areas: the power source, input

circuitry, memory circuitry, display, and computer circuitry. The power source

is two nickel cadmium battery packs made by Gould (Part No. 406081, 3.6)/olts

DC, 7.0 Amp hours). The input circuitry is a matrix of magnetic reed switches

packaged in a waffle-like arrangement. These reed switches are activated when

a magnet is brought near them. The memory circuitry contain-three memory

modules and has room for four more memory modules. I)he memory circuitry

there is a buffer memory which stores the Autocom messages put in by the opera-

tor. The buffer memory fills up first before the messages are permanently

stored on the memory modules.

The display is made up of 24 light emitting diode (LED) alpha-numeric

character displays. Near the display are an activation.light, an acceptance

light and a bell (or clicker). These provide feedback to the operator that

a ;election has been activated (light) and accepted (light and click).

The computer circuitry is the main controller for the Autocom. The cen-

tral processing unit is an RCA 1802 microprocessor. This processor is a Iow-

['over type (C MOS). 533
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Module construction is used throughout the device. Internal components

are stabilized for portable wheelchair operation. The connectors are polarized

and cables are cut to length so that the connections can only be hooked up one

way. Both flat cables and bundled cabling are used.

The entire system shows state-of-the-art construction. This indicates

that the project is malsfactured using industrial' quality methods and materials.

Human Factors

The Autocom is an electronic communication aid capable of being programmed

by the user or relevant others. Although able to be used on a table o. other flat

surface, tt appears to have been designed for mounting on a wheelchair. By virtue

of its protective splash guard, it can also serve as a laptray for other activities

such as eating. The splash guard can be easily removed by a caretaker for cleaning.

interface

The interface for the Autocom is a magnet imbedded in a pointer which the user

is to grasp and maneuver over a flat keyboard. The pointers take several forms and

others can be improvised with appropriate technical skill (e.g., attaching a magnet

to the end of a headpointer). A rather unique pointer is used as an interface in

this system. It is called an "iron". The term iron is used to refer to a flat

piece of plastic about k" thick with an extension of about 1" containing the magnet

and a red marker over it to indicate where the magnet is for targeting it on the

selection. A vertical handle can then be attached to the flat plastic by velcro

and used to push the magnet around much like, one would move an iron over an ironing

board. The amount of time the pointer must he held over the square before it re-

gisters can be adjusted by the user and/or caretaker. Thus, the method of selec-

ting desired vocabulary is exclusively "direct selection" once the user has acces-

sed the desired "level" of vocabulary (see below).

Feedback

As a general rut,-, feedbbck from a device to a user during operation will

(..nhance performance. The Autocom provides substantial visual and auditory

feedback. As id user passes the interface over the koyboard a red light to
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the right of the display panel signals that the user is targeted over a square.

Holding the interface over the square for the necessary time registers the

contents of the square with the Autocom. Three events inform the user that

the message is registered:. a green light flashes to the left of the display

panel, the message in LED form is shown on the display papal and an electronic

beep is sounded. At faster speeds (see below) the red (you-have-just-targe-

this-square) light and the registration feedback occur closely together, but

at slower speeds the operator can significantly benefit from the presence of

the red light.

Keyboard

The small-squares keyboard contains 128 squares in an 8-row by 16-column

configuration, Each square measures 1 3/16 inches on a side, with just under

11 inches between the centers of adjacent squares. The splash guard covering

the keyboard is made of nonreflective plastic thereby avoiding most glare

problems. ?ossibly due in part to its size, the splash guard does not lie

absolutely flat across the entire keyboard. In those areas where it slightly

buckles (no more than a fraction of an inch), lettering on the squares below

becomes somewhat fuzzy,

Levels

The Autocom is capable of operating on a total of 60 levels, with Level oo

containing permanently stored characters and device functions. Because of the

large number of levels, users can devote an entire level to vocabulary concern-

ing a specific situation. If many levels are actually to be programmed by the

user, it may prove useful to construct overlays for the levels to avoid confusion.

It was surprising to some of our staff that six Level oo squares were nonpro-

grammed and, being on that Level, were nonprogrammable. It would perhaps have

been useful to supply either additional characters or strings (e.g., "no",

"yes", "help me")
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Programming

The power and flexibility of the Autocom lies in the capability of each

square at each level (except at Level co) to be programmed by the user. In

this way the device can be customized to the needs of the user. Programming

is accomplished in a straight-forward manner and both characters (e.g., let-

ters) and device functions (e.g., bell) can be programmed into the squares.

It is even possible to substitute a new message for an already programmed one

although the Autocom will inform the user first that the square is presently

programmed and ask "le user if he or she wishes to override that programming.

Such a safeguard is quite desireable. At the same time, users must be prudent

in selecting those messages to be programmed. Only a finite amount of memory

is available in total and overriding a previously stored memory does not re-

tease that storage space in the circuitry; rather, the operator simply uses

additional storage space in the process of reprogramming. In spite of the

fact that 60 levels are available, the programming capacity fills up quickly

if the user has high level )guage skills.

Control Squares

A total of 43 control squares exist on Level coo. In addition to those

which would be used in conjunction with peripheral equipment (e.g., TV monitor,

line printer), others give complete power over the machine to the user. The

user can turn the device on and off, adjust in discrete increments the time

required by the device to register an entry once a square hasteem,-tafgeted,

di tate display times, turn the display and/or the printer on or off, cause the

printer to either print the current message or advance the printing pape7.

For editing/correcting, there is a "clear display", a backspace and a backword

command; the latter defines a "word" as any string of characters not separated

i a space. One editing function not present is a cursor controll. As it is,

th cursor can be moved forward by the "space" command, but the backspace com-
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mand erases the character through which it moves. To "correct" an error

made at the beginning of the message, the entire message would have to be

redone. Perhaps in the future, if such a function is technically reasonable,

one of the empty squares on Level oo could be programmed for cursor control.

Two signalling ftitures, a single, short sound and a beeping alarm sour-lb, are

also available, and are likely to be useful.

Speed Setting

Users are able to adjust the time to register an entry once the interface

is located over a particular square. Speed settings of 1 through 30 are

possible, with the lower numbers corresponding to a greater time delay. Table

1 summarizes these times as an average of 10 trials timed manually with a stop-

watch. As can be seen from the Table, the settings do not represent a linear

scale but do subsume a wide range of times from somewhat over 8 seconds at

the greatest delay to substantially less tnan 1 second. It should be noted

that the red feedback light is lost at a setting around 26 because the device

is simply too fast at that point. Users capable of operating at such a speed

should not be bothered by the loss of the light.

Display Output

The Autocom incorporates a Light Emitting Diode (LED) display containing

space for 28 characters. As additional characters are entered, tNe display

"slides" to the left dropping the earliest entries. After 60 characters/spaces

have been entered, the printer (if it is "on") will automatically print the

first 30 entries. There is, however, no way to review (play back) a long

message on the display itself, a potentially useful editing feature which per-

haps could be added in the future.

Characters on the display are 1/4 inch high and are red against a black

background. As is true for all LED displays, characters are "washed out" by

direct sunlight but are visible in shede.and indoors.



Table 1

Timing in seconds corresponding with device registration speed settings.

Setting Mean Sec.

8.05

2 6.65

3 5.73

4.70

5 4.05

6 3.40

7 2.90

8 2.46

9 2.05

10 1.70

11 1.44

12 1.19

13 1.02

14 .75

15 .62

16 .45

17 .35

18 ,30

19-30

58

less than .30
unable to measure
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Several of the squares not produce the characters on the LED display

th.t: ate indicated in the Level oo vocabulary. We identify the squares by a

row (R) number and a column (C) number at Level oo. The following chart, Table 2

specifies the discrepancies and points out the square already dedicated to the

character actually displayed.
Table 2

Square dedicated
Discrepant Should Actually to character
Square Produce Produces actually produced Comments

R2 C3 r.1 A
R7 C2 should be produced

in upper field;

actually produce)
in lower field

R2 C4

R2 C7

R2 C8

R2 C6

{

3

r

R7 C3

R4 C2

R4 C3

R2 C5

Thus, a total of five characters are not available to the LED display and

a sixth, the tarot, appears in the lower not (as indicated in the Operator's

Manual) in the upper portion of the field (see printed output section below).

Although not all items appear as they would if typed or written, most of

the alphanumerics and special characters are easily understood. After a short

time of using the device, users should adjust to the minor peculiarities of the

character configurations.

Printed Output

Printed output is produced by a dot-matrix printer. Blue characters, some-

what over 1/B inch high, appear on white paper. Unlike the LED display,

each square is associated with a unique printed character as specified in the

Level oo vocabulary, All characters appear to be understandable.

User Skills

The Autocom is a powerful and flexible communication aid which, in its
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standard form, requires a relatively high degree of user skills. It is a

direct selection device requiring the motor skills necessary to use the small

squares. The model A2A does have an option of using larger (2/ inches) size

squares. Users should have the necessary visual acuity to see the LED and

printed characters.

In terms of language skills operators must be able to spell and read at

the level appropriate to their communication environment. Cognitively, users

must understand the concept of "Levels" and follow the steps needed to program

'new squares or command the device to perform its functions (print, faster,

etc.).

Documentation

The preliminary owners manual accompanying our device includes a compre-

hensive explanation and step-by-step guide to operating the Autocom. It is

very well done and the manufacturer should be commended for the development

effort involved. Because of its detail perhaps a shorter step-by-step set of

instructions, leaving out the details, might also be useful.

Clinical Trials

Subjects,

Subject #1 is a 15 year old female with cerebral palsy. She has no in-

telligible speech and utilizes a communication board with letters of the alpha-

bet and common words which she selects with her right hand. She is able to use

a joystick with her hand to control her electric wheelchair. Her reading and

spelling skills are above the fourth grade level.

Subject #2 is a 48 year old male. Cerebral palsy has resulted in an un-

steady gait and articulation which is difficult to understand. His arms and

hands are characterized by spastic- movements, with the exception of a well-

controlled finger on the right hand. He is able to function independently and

appears to possess cognitive and language skins which are within normal limits.. -.-

54o



10.

Subject #3 is a 14 year old male. Mild cerebral palsy has resulted in

s-..Tch which intelligible only to those who are familiar with h:m. The

suHiki is ambulotury .pith control over both arms and hands, although use of

the right side is considerably weaker. He possesses reading and spelling skills

at approximately the third grade level and uses letters and words as his primary

symbol system. Currently, the subject's educational and communication needs

are being addressed an electric typewriter, the Sharp Hemowriter, a communi-

cation board, and some speech.

Subject #4 is a 12 year old male diagnosed as having cerebral palsy. He

is ambulatory with assistance and holds on to his wheelchair from behind to

steady himself when he walks. He has some control over each hand and arm, al-

though the left hand seems to have the most strength and freedom of movement.

He has no intelligible speech and currently uses a Sharp Hemowriter, along with

a Speak and Spell to communicate in his home environment. In class he uses an

alphabet communication board and typewriter. He has spelling skills above the

second grade level.

Subject #5 is a 15 year old mate. He has been diagnosed as having ataxic

cerebral palsy and, although ambulatory, exhibits an unsteady gait. He is able

to use his right hand to select items in front of his body. He has extremely

limited fine and gross motor control of his left hand. The subject currently

uses signing, typing, and a communication board to indicate his wants and needs.

His reading and spelling abilities are at about the fourth grade level.

Materials: Autocom
With "Iron" (Small, Large), "Tee" Grip Interfaces
Small and Large Square Overlays

Procedures: After selecting a suitable interface speed and square size, based

on the client's physical abilities, the various aspects and functions of the

Autocom (e.g., color coded squares, indicator lights, and levels) were explained-______

The client then demonstrated that he/she could turn the device on aryl off.



Following a practice period, the client was asked to spell eight words using

the Autocom. The words were at the second grade level. The time it took to

spell each word and the number of errors per word were recorded.

The next part of the clinical trials involved using several of the Autocom

functions, such as the backspace/error correction capability, printer, alarm,

clear and programming functions. After we demonstrated each function, the

client was asked to use it (e.g., to program a message of his/her choice).

During the final section of the clinical trials, the client gave feedback

on those features of the device which were difficult to see/hear; features liked

or disliked; places the device would be helpful (e.g., school, home, talking

with others, etc.); and feedback on the interface used.

Results and Discussion

Based on the physical abilities of subjects in our sample, the small squares

proved most appropriate for four out of five individuals. In addition, four out

of five subjects chose the small "iron" interface. For several subjects the

"tee" interface appeared to be suitable, but they used it in an inappropriate

manner for this device. They attempted to "push" on the message squares with

the tee interface much like a headpointer or dowel would be used with a keyboard.

Training may be necessary to show users that a message is produced by gentle

magnetic contact rather than pressure. Selection rote (the time between selec-

tion of a message, letter, square, etc. and its registration on the display)

was another feature of this device which the clients chose based on their abilities.

A wide range of speeds are available. The settings of 1-30 go from speeds of

8.05 seconds at 1 to less than .30 of a second at 19 and above. Our subjects

chose selection rates between 14 and 18 or .75 to .30 of a second.

Four 04t of the five subjects attempted all eight of the spelling words.

All subjects made at least one error. The most common error was mistaking the

words it or sat for the correct word, at. We believe that this is more a

SA



12.

product of a misunder>tanding between subject and tester rather than reflecting

the capabilities of the individual or the device. Please see Table 1 for the

mean time per entry and total number of errors for eachzclient.

Table 3

CLIENT INTERFACE SQ. SIZE
SELECTION

RATE

NUMBER OF
WORDS

ATTEMPTED

MEAN TIME
PER ENTRY
(in Sec.)

TOTAL
ERRORS

1 small iron large
squares

14

.75 sec.

8 3.23

2 small iron small

squares
17

.35 sec.

a 2.47 1

3 "Tee" small

squares
18

.30 sec.

8 1.14 1

small iron small

squares

16

.45 sec.
7 4.40 5

small iron small

squares

16

.45 sec.

8 3.58 1

All clients were able to activate and deactivate the Autocom alarm. They

also appropriately utilized the backspace feature to correct mispellings. Each

client programmed a phrase or sentence using the memory function as requested.

When requested to give feedback on various Autocom features, one client

reported that the small squares were difficult to see due to the light deflection

on the overlay, which is a product of the Autocom's viewing angle. When the

Autocom was propped at approximately a 300 angle to the table, the client indi-

ca'ed no difficulty. Another client felt that the print produced by the column

printer could not be easily seen when the Autocom sat on a flat surface. He

could distinguish print when the angle of the Autocom was changed.

The subjects were asked if tney liked being able to,change the selection

rote. All agreed this was a desireable feature. Color coding or the squares

according to function also received favorable response.
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The features preferred by most subjects includedz a) the choice of large

or small message squares; b) the ability to program individual messages; c) the

spelling mode; d) the correction functions; and e) the printer.. The features

disliked by most clients included: a) the large size of the device; b) the

positioning of some of the functions (e.g., the back word square is too close

to the back space square causing erasure of entire words when only one letter

was desired; and c) the provision of functions (e.g., mathematical symools)

subjects felt would rarely be used. Three of the subjects indicated that whole

'words would be more desireable than mathematical notations.

When asked where the Autocom would be most helpful for communicating, all

of our subjects responded that it could best be used at school. Portability

was felt to be a limiting factor in using the device at home as well as at

school. Only one client reported that the Autocom would be useful for conver-

sation. The interfaces provided with the Autocom appeared to be easy for oir

subjects to use. However, there were several recommendations for changes in

either the device or the interface to facilitate selection of messages. One

suggestion was to have a smaller surface on the "iron" interface so as not to

cover so much of the board and in some cases making it difficult to see items

because they are covered by the "iron". One client did not like the strategy

of sliding the "iron" across the Autocom surface due to the potential for acci7,

dental entries. A way to avoid this possibility is to prolong selection, One

subject found that the "lips" surrounding the Autotom surface impeded use of the

"iron in selecting message squares at the perimeter of the board. He was unable

to turn his wrist in order to overcome this problem. He suggested eliminating

this lips

Summary

The Autocom is a functional device for anyone with a wide enough range to

.. < all or most of the surface. The choice of square size and rate makes it

.6 .



useful even to individuals whose accuracy may prevent the use of more conven-

tional systems, such as standard keyboards. The "iron" type interface is also

helpful to individuals who may have poor selection skills when they involve

freely moving to an area, selecting an item and moving on, like the skills

required for keyboard selections. To make maximum use of the Autocom, reading,

spelling anti\coding skills are required. This allows the user to readily program,

store and retrieve items needed for communication.



PRC

Prentke Romich Company
8769 lbtertship Road 513 Shreve, Ohio 44676-9146 (216) 507-2906

August 3, 1982

Dennis Dahlquist, MS
Biomedical Engineer
Assistive Device Center
School Engineering
California State University, Sacramento
6000 J Street
Sacraments. CA 95819
Tel. (916)454-6422

Dear Dennis,

Enclosed please find additional comments on the ADC's

evaluation of the Apt tc NM.

I hope that this feedback reaches you in time to be

incorporated into your final evaluation.

SHS:cc

enc.

Sincerely,

S anne H. S ealey, OTR/L
Director of Client Services

P.S. Enclosed please find copy of the EXPRESS 3 operator's manual
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Prentke Rornich Company
0769 Township Road 513 Shreve, Ohio 44676-9146. (216) 567.2906

July 22, 1982

Ft;e 1 .Manufaczurer PRC

Pck,er Source OK

Oc.erator adjustments: Same as they say plus click on/off,
display longer, display shorter, AMY on/off, serial to viewer
)eager, serial to viewer shorter, serial to viewer on/off,
serial to printer on/off, channel A configure, channel B
conTigure channel select, channel on/off, click louder,
click softer, system message shorter, system message longer,
autocom on/off (See Level 0 vocabulary)

Page 2 IP

32 character LED display
28 character for text, 1 for cursor and 3 for status
information

Pace 2 4P
32 character display

Page 5 IP

Memory is freed up if the item deleted is still in RPM
(Lost 8 squares)

IN 6
.F192.9) 3P

28 characters of text

Upper and lower case printing capabilities will be standard
features of all A'itocoms manufactured by PRC.

Also, available th.ough PRC, is the Bliss symbol printer
which requires additional PROM's and has the capability
to print out over 1400 Bliss symbols on the Autocom's
built-in printer.
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Appendix H

Documentation of Hardware Developed and/or

Used in the Project
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440 EQUIPMENT PURCHASES, 1991-92

tr07,1M 4 .±3 al Ti? t. 3v! $2

LatagorieE: software
rtaror

Minor SUPFilEF
EAU1Pment

A. Sott.4are

I. Citv
2. TrantForth 11
3. 00E.NRCE
4. Higher Te .t II

5. Academics
6. ApPle Hriter

HB91C itindow
APPlf SFelier

i. .1isicaic
10. Complete GraPhics vstem 11
11. Higher Te.,,t. 1I

12. High-Res Secrets
13. CRAE and MCAT
14. OISAS11/65
15. Integer Basic ComPiler
16. MICRO/APPLE, vol. 2
17. InsPector
18. Locksmith 4.1;
19. Quickloaders
2e. Diablo RAM Printer Grauer'

b. MaJor StoPlies

1. LCO Essaivation Board:
ZVI-JO/APPLE Intertace

3. Apple Numeric kewPad
4. Sharp Memowr iter EL-7001
5. Sharp Talking Calculatrw FL-6.1c, 549



6. Atari ilYeStICVS
7. Infrared Touch Matrix Parte

t. rtinor Supplies

1. Share Memoffiriter Pa Per
2. Silentwee Printer Paper
3. Handiuoice Carrying Stray

CO. Equiement

1. SiDiki Assessment Table
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imumwRE OIDIFLOPED For THE PROJECT

Hardmare was constructed as small, stand alone devices tor

assessment purPoses, or as periPheral equipment used in

conjunction with the computer system. The purrose of the stand

alone detuces was to provide simple visual or auditory feedback

when usec in corounction with switches. This sy:tem was then

uia to help assess the client s decree o control over

ditferent physical and cosnitioe selection methods.

mardmare used as computer neripherals fell into two

classss; use as an aaaptor to allow other devicesksuch as

:witcness to interact with the computer, and to serve as OMPUt

made: for the computerti.e., speech output devices, video

01EPiasos, Light Emittins Diode displays). The Purpose of these

peripherals was to increase the flexiblitv of the computer

as an assessment tool by increasins the number of input modes

;..na output modes accessable to software control by the COOPUter.
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ASSISTIVE DEVICE CENTER
SCOWL OP EMIOINSIONIO ItiOt41144541111
CALIFORNIA STATE UNIVERSITY, SACRAMENTO
OPO 4 WM% SACOAMINTOCALOPORNIA MIS

OPERATING INSTRUCTIONS
LIGHT TONE

The Light Tone Box is a feedback unit indicating,

through the use of light and/or sound, when a switch is closed.

The sound can be varied from a low pitch to a high pitch.

There is a green light on the front panel and a red light on

'tbe ear panel. Volume, -sound pitch, and on/off controls for

volume and frequency are located on the front panel.

TO OPERATE:

1) Insert a minature phone jack plug attached to a switch

into the minature phone jack in the center of the front panel.

2) Turn either or both of the switches marked "tone" and

"tight" on. Turn the "volume" knob clockwise 1/4 turn.

Close the switching device, either sound or light or both will

result.

3) Volume may be increased by turning the volume control

clockwise or decreased by turning the volume control counter-

clockwise.

4) Frequency or pitch is controlled by the knob marked

"Frequency". Pitch is increase' by turning the knob clockwise.

Pitch is decreased by turning the knob counter-clockwise.

If the lights burn out, unscrew the green or red cap cover.

Push the bulb inward and twist it counter-clockwise, then pull

the bulb out. To insert a new bulb, push the bulb inward and

twist it counter-clockwise. Now sc..ew the colored cap into its

socket.
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To replace the batteries, unscrew the four Phillips

head screws and gently pull the two halves of the box apart.

The transistor battery may be replaced by pulling the battery

away from the terminal clip. Pop the four size "D" alkaline

batteries out of their clips and replace them with new size

"D" alkaline batteries. Slide the top back onto the box and

switch it on.

11/17/80
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ASSISTIVE DEVICE CENTER
SCHOOL Of 11114111.14111111 111M411141114M1
CALIFORNIA UNIVERSITY, SACRAMENTO
SOSO .1 Min iMINIAINSMITOcaummitua IMMO

lw

OPERATING INSTRUCTIONS
2-LIGHT BOX

The 2 Light box is a self contained, battery operated

feedback unit. When the box is appropriately connected to one

or two switches, either of two lights may be turned on or off.

Each switch controls one light.

Directions For Use

The 2 Light Box has two mi4ature phone jacks, one on

either side of the Sox. A minature phone plug must ba

inserted into the jack on the white light side in order to

control the white light. A minature phone plug must be

inserted into the minature phone jack on the red side of the

box to control the -4.d light.

The 2 Light Rox is powered by four "D" cell batteries.

The light bulbs are three volt light bulbs. To replace

the battery, unscrew the four Phillips head screws (2 an the

top of the box and two on the sideL of the box) and pull the

two halves of the box apart. Exchange the batteries.

Reinstall in reverse order.

To replace the 4.ght bulbs, unscrew the colored ca?s,

from the box, push the light bulbs in and twist counter-

clockudne. Replace bulb by installing in reverse order.

11/17/80
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4 ASSISTIVE DEVICE CENTER
fiellOOL OF ENOINISIONO 4010141114-11411

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
GOOD J matt OACIAMINTO,CALIPONANA SIMS

OPERATING INSTRUCTIONS
4 L.GHT BOX

The 4 Light Box is designed to be used with the

Prentke Romich Joystick. The 4 Light Box is constructed

to indicate the direction of movement of the Joystick.

If the Joystick control is set up so the output cord is

'away from the operator, the following orientations may

be used. Joystick movement away from the operator towards

the cord is "North". Joystick movement towards the operator

is "South". Joystick movement to the right is "East" and

Joystick movement to the left is considered "West".

The movement Northward of the Joystick lights the

light with the red background. Southward movement is

indicated by the light in the green background, Eastward

movement lights the light in Cie white field and Westward

movement lights the light with tie yellow background.

TO OPERATE:

1) Insert plug A from the Joystick unit into

receptacle A on the 4 Light Box.

2) insert plug B from the Joystick unit into

receptacle B on the 4 Light Box.

3) !love the Joystick control in eact of the four

directiins to insure that the units are

operating-if not, check plugs on the 4 Light

Box to make sure they are firmly seated.

To change the 4 "D" cells inside the box, remove

the 4 Phillips screws on the perimeter of the box. Should '
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any of the lights go out, they may be replaced by

unscrewing the elastic hood over the Fuibs. Push the

bulb in (1/8" to 1/4"), and turn clockwise until resistance

is met (about 1/8 of a turn), and release. The bulb

should be free. Replace with a #47, GV minature bayonet

lamp.

11/13/80
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I"71
ASS1STIVE DEVICE CENTER
SCHOOL OF INO11111111MIO IMOS45444811
CALIFORNIA STATE IMMENSITY, SACRAMENTO
4000 J MUT; SACOAMONTO,CALIFOOPOA

OPERATING INSTRUCTIONS
16 TONE BOX

The 16 Tone Box is a feedback system allowing the user

to hear a tone when a switch is cissed. operator may

choose any one of sixteen discrete tones or choose a variable

tone mode,

'Dv 16 Tone Box has dimensions 4" x 5" x 6". The front

panui of the unit contains three switches; a volume control; a

frequency /on -off selector, and a tobgle switch.

TO OPERATE:

(Refer to Diagram 1)

1) The operator must first choose one of the sixteen constant

tones (chosen by flipping the toggle "C" switch downward)

or the variable tone mode (chosen by flipping toggle

switch "C" upward).

2) A mlaature pk.sne plug (not included) must be inserted into

the upper minature phone jack "A", if the variable tone

mode is chosen; or into one of the sixteen lower minature

phone jacks if tits constant tone mode is chosen (as st,,wn

in diagram 1).

l` Turn the dial marked ".FF-Frequency" 1/4 turn clockwise.

4) Turn the knob marked "Volume" 1/4 turn clockwise.

5) Upon closure of switching device attached to the minature

phone plug, feedback so'tnd results.

6) Volume is controlled by rotating "Volume" knob clockwise

(louder) end co-inter- clockwise (softer).



7) Tone is controlled in two ways:

a)lf the variable tone mode is chosen (toggle switch "C"

up and minature phone plug in minature phone jack marked

"A") tcne is controlled by rotating knob marked "Frequency-

OFF" clockwise (higher pitch, or counter-clockwise (lower

pitch).

b)If the constant tone mode is chosen (toggle switch "C"

C flipped downward, and a minature phone plug is inserted

to one of the minature phone jacks). The highest tone

results when the switch is plugged into the upper left

jacks; the lowest pitches occur in the lower right jack.

11/13180
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;n1s po ,11=elsy3 .I ,teen LEGs4lisht emIttIns diodes)

in a lour-by-i,-,or Aatriv. These care be controlled by the Radio

..)nack Hodel I comeuter mnen connected to It by the Peripheral

lneut,Outeut interface DeIce, and dri.mn by the appropriate

,ottmirs. The I =u31 feedbaci Provided by the LEOs allows

testin9 of a scannins tvee of co?nitive selection.
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a

Gtt 4.iora.IONE 80..;

in ti dsyice cooPles a numeric keyboard with a feedback box

mhicn prouides a visual numeric disPlay with a simultaneous

auditory tone. Indwiduals mtth sufficient motor control can be

assessed for their ability to operate this smalitle key) switcn

matrl'.

Components Required

a. humerlc KeYboard

b. LEO Light,Tnne 60x

c. Ribbon Cable with ups -25P tfrminationi
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LED LIGHT TCNE BOX
OPERATING INSTRUCTIONS

1) Connect the blue flat "Ribbon" Cable between the back of

the keyboard and the tope of the display/tone box, The

plugs will fit in if they are correctly aligned.

2) On the blue display box flip the toggle switch to "On",

by pushing it towards the red light. Now push one of the

keys on the keyboard. The appropriate digit should be

displayed in red letters by the LED Numeric Display. If

a sound response is also desired, rotate the know marked volume

clockwise 1/4 turn: Push another key. Both the LED Display

and the sound should function.

3) When not in use, flip switch to right so indicator light

turns off,

4) If the 4 "D" celli discharge, replacement is easy. Unscrew

the 2 screws on each side of the blue display box. Slide

the front panel of of the rear panel and replace the batteries.

Reinstall the front panel and ifs screws.

11/12/80
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:)4 iwItCn bo is useo in conunction witn the Perio*fral

lroPflt Output Interface Deuice to aliom ewternal !total's to

nt er ic tri.? RS010 ;nacre riNiel I microcomputer. UP to 5

seParate smitcnes maw by interfaced simultaneouslw, connecteo to

Tres smitcn Do) ow cables terminating in miniature Phone Pluv-..

Tnis multi-switch. capabilitw alloms trio use of assessment

;orthowe twat pi.7.1ties control of from one to five switches.
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6w$A raddi noditication

Ine ApPie loame Paddles naue pusnbutton switches on them to

allow user interaction with computer prosrams. B wiring

miniature Pnone Pacis in Parallel with the Pushbutton switches,

'Parlous eternal switcnes can be used in place of the

puinbuttons. An elsternal switch mhicn terminates in a miniature

phone Plus is inserted into the Phone Jack* of the modified 6ame

Paddle. Botn the pusnbuttons and the external switches can now

be used. This allows a Person with a single or dual switcn

pnvsical selection method to access computerbased assessment

programs. Another advantage is tnat tnis method of interfacing

switches to tne comPuter is inexPensive when comPared with a

separately purcnaseo interface war°.
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-mur4ridE 2YrirmESIZER SYSTEtt

-$1; evsxqm f; 3 combination at Phoneme'synthesis hardware

aria software whicn can be used tn PrOOUCE synthesized sPeecn.

it ._an oe usea to illustrate the adwanages and disadvantages of

this methoa of pnoneme-based sPeecn synthesis. The hardware

CWeSlitE ot a ootra:- 0SH Pnoneme synthesizer module connected to

an 3Ud10 amPlifier, ano installeo in a sPeakr boa. the USN

wOQUIe IS tea a string of Phoneme codes Produced by an APPle

microcomputer, and transferred to the uSH module via a paral100

ir,tert ace ooard.'

Toe oriainai sottware rsed to ririue this system was

Pros'ided bY John Eulcnber9 of Michigan 'Mate University. To

mails it easier to use, mucn of the program was rewritten in a

"user friendly" manner. Cosistina of two parts, the software

IT otO1en UP into a'means of generatina Phoneme strings and a

means tor rearranging Preuious Phoneme strings saved on disk

tiles. the foilowina listing is from the instruction Portion of

the Programs.
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INSThuCTIONS FOR

PHONDS kECOF.DER
AN.)

PHNEhE PLwYSAC,

- .f NOTF *44-0.1-r-k-f

BOTH FROGRAHb WILL

NOI OFERATE

ISJLES$

TmE SPEAKER IS

COWRIE:31

jr ISN Tv CONNECT IT UP RIGHT NOW

"JE:41RIPTIbN ANO OPERPTIOWS

0:-

pl-6NEHE RECORDER

1-.)

=,m074Erlt: FLAYBcCE:
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HHONFHE RECORDER= FR
PHONEME PLAYBACK= PP

0i rROGRAn "PR" LETS YOU EWER ANO
C.NSTRUCT WADS, PHRASES, AND SENTENCES
E:? TYPING U THE kPPROPRIATE UOTRAX
PHWEHE CODES INTO THE APPLE MICROCOM-
PoTEii. THE MSH SYNTHESIZER IN THE REAL-
ISTIC SPEAr.ER WILL , "'SPEAK" THESE PHO-
NP;d:S.

N CALLED 1-EPORARY FILE" IS
CREATED ON THE DIS WHEN YOU STPRT
ENTEING PHONEME COUES. WHEN YOU ARE
FINISHED, YOU WILL IHIS FILE A
PEROANENT hPHE qiF YOUR CHOICE).

THE PhOGRAM hPP" IS USED TO EDIT
mE FILE YOU CREATED USING THE "PR"

PROGRAM. YOU MIGHT CONSIDER THE "PR"
PHOi.RAM AS A "SCRATCH PAD" OR "ROUGH
DRAFT" DEUELOPHENT AID. SIMILARLY, THE
`PP" PROGRAM IS CONSIDERED A "PROOF-
READING'. AND EDITING ma.

JSING "PP", YOU CAN SHUFFLE THE
OKER Or THE LINES IN A DISK FILE CON-
TAINING PHONEmE. YOU CAM THEN SAM
THE REARRANGED LINES AS AN ENTIRELY
r.E0 FILE, LEANING OUT THE UNWANTED LINES

RhOnEoL RECOKER

AS YCU NHEN YOU FIASi RUN
RRT:IRAN ASKS IF YOU WANT Ih-

STPA.TIOr4S. YOu NOW 000 WHAT HAPPENS
YOU TYPE "YES". NOW I LL TELL YOU

WHAT TO EPECT PRCO THE PEST OF THE
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;.=TER YOU FINISH HUH THESE IN-
STRUCTIONS. YOU WILL SEE A SCREEN
OISPLPT HITH FROGRAM COMMANDS ON THE
TOP OF THE SCREEN. AND A NUMBER HITH
A AT NIOSCREEN:

COMMANDS: CODES =LIST THE VOTRAX CODES
LIST e-ISTS THE PHONEMES ON

THE LAST LINE
mAP =SHOWS THE PITCH LEVELS

ON THE PHONEMES
REPEAT=SPEAKS THE LINE AGAIN
END =ENDS THE PROGRAM

if

THE NU'1SER "i" IS THE CURRENT LINE
NUMBER. UP TO 63 PHONEME CODES CPU SE
ENTERED PER LINE. 1FTER YOU ARE DONE
TYPING CODES INTO A LINE. PRESS "RETURN"

AFTER A SHORT DELAY. THE SOUNDS YOU
CODED IN HILL SE SPOKEN OUT THROUGH THE
$PEWER.

THE NOMBER "2" HILL NOW BE PRINTED UNDER
THE FIRST LINE NUMBER. AtiD YOU CAN HOPI
NTER A NEW SET OF PHONEME CODES.

YOU MUST LEAVE A SPACE BETEEN EACH
SEPARATE PHONEME {'ODE THAT IS TYPED.

E:)=IPPL.E:

It .PPO Aml $ EH1 N f T UH)
E T PAO

r._EASE 6EGIN EkCH LINE HiTH A "PAUSE".
OHICH IS EITHER CODE "PAOJ OR "PAI".
HIS ,zuRT OF ALLOWS THE 'WNTHESIZER TO

GET i "RUNNING START" SO IT CAN LAUNCH
INTO PRONOUNCING YOUR won.
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.1 ft oinI, THE PliCH LEIIEL OH EACH
F*0hEvE CODE CAP BE INCFEALED CE
Cr.HSEO. BY TYPIO6 A "+" BEFORE A CODE,
THE PITCH IS INCREASED. A "'i EEFORE
14 CJ..7)E WILL DECHFASE THE PlYCH. AGAIO,
BE SURE TO LEAVE c SPACE BEFORE APO

THESE PITCH CODES.

+ 1;11 r. + S Ertl N T

2: 7PPO K S Eta H T

Arq t S EHI
N T

K = T

5: TPHu + + PHI r S
+ + FHI rJ T PAO

NC:TICE THAT YOU CAN TYFE IN BORE IhAN
t TCH C'XsE BEFORE EACH PHONEME

CODE. THIS IS BECAUSE fHER2 ARE REALLY
FubR(4, ._EVELs OF PITCH WHICH YOU CAN
IIARY. 111TH NO PITCH CODES, EVERYTHING,,,,/---
YOU lYPE iS AT PITCH LEVEL #Z.

BELOW IS A LIST OF THE PITCH LEOELS:

r'ITCH LEI'EL 0.& ;EST TO HIGHEST)
Oar

PiTC' LEA EL # I
0.0 CODE') = PITCH LEJJEL # 2

= PITCH LEO& # 3
e+ +. = PITCH LEVEL 4

NP-1 IN q PITCH CODE, THE
REST OF THE PHoMEHE CODES ON YOUR LINE
NIL ALSO .?.E SET TO ;'rtE SAME PITCH
LE1IFL. HOr;EIIER, IF OTHER PITCH CODES

ENCOUNTERED ON THE SAME LINE, THEY
WILL INCREASE OR DECREASE THE PITCH

EIPENOIN5 oN THEIR 5IE.4 (+ Om 1.

ir

y tie. THE P jiCt4

L'(:
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I: : - + +.
GES FRC0 LPOEL 1 10
L-21::i... 4.

;: ;-6 + -
.12.1';, FSOM LEiJEL 4 TO

LEI IEL e TO LE'.EL ,"!;

tA.tirtHNU OaSCRIPTIONS:

It ON TO :j$E:

/

/
oT THE EEGINNING OF A NEW LINE, TYPE THE
COMMAND HORD AND PRESS tRETURNi. THE
COMMAND HILL BE CARRIED OUT. 00 NOT TRY
TO MIX THE COMMAND WORDS AND PHONEME
CODES ON THE SAME LINE.

eAMFLE: CORRECT ENTPY

5: ',COLES

.: 7141=P

LiSV Ht_l_ rilf: ,-.11743; PHONEhE CODES
MILL BE LISTED POR YOU NOT INCLUDING
r,-,= 14CCENT CODES, "+" WO "-"'

.---- ----

L4:':7 LINO: 0; :O ES ENTERFO HILL EE
...1.7.TED.
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ni4p

eHOlEttE CODE ON THE PRE910US LINE
IS PRINTED ON THE SCREEN , ALONG MTH

PITGH LeIEL. A "HAP" OF THE FITCH
LEUEL IS ALSO DISPLAYED, COMSISTING OF

Cr1RACTERS. THERE CAN BE FROM ONE
TO FOUR MIS, REPRESENTING PITCH LEVELS

TN0J64 4,

C'tit'Au REPEAT

SPEAKS THE PH1X;ENE CODES ON THE LIST
ENTERED LINE.

COrthAND: END

S74i:aS THE "ENO OF PROGRAM" SEQUENCE.

t.HEN YOU ARE THROUGH WITH THE PROGRAM,
TYPE THE "END" COMMAND, ANO FOLLOW
THE INSTRUCTIONS. YOU WILL BE GIVEN
THE OPTION TO RUN THE "PHONEME PLAYBACK"
PROGRAO. THIS PROGRAM ALLOWS YOU TO
SAOE FA' LINES OF CODE THAT YOU WANT,
AND THROW AWAY THE BAD LINES.

Erh
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PIONEhE PLAYEACr. 4-*

HAKE SURE SPEAr.ER IS
RLU'3GEO IN OR
PRUGRAh WILL

ktoi

PHONEhE PLAYBACK PP : WILL ALLuw
YOU TO REMIEw FILES PREVIOUSLY CREATED
WITH THE "PHONEME RECORDER" PROS-RAH.

YO0 WILL 8E ABLE TO PERFORM THE FOL-
LOWING EDITING FUNCTIONS:

I. SPEW OUT THE ENTIRE FILE

2. SPEAK OUT SINGLE LINES OF THE
FILE

3. LIST PHONEME CODES OF Slt4GLE
LINES

4. SHUFFLE THE ORDER OF THE Flu:
LIWPFS, AND SAVE THE NEWLY
SWOFFLED F; ..r

BY $HJFPLING A FILE, YOU CAN REOR-
DER THE SEOUENCE OF THE LINES FOR BE= T
EFFECT. POOR-SOUNDING LINES CAN BE LEFT
OUT OF THE SHUFFLED FILE, LEAVING A
$mOOTH-SOUNDING FILE OF PHONEME CODES.
WHEN THE NEWLY SHUFFLED FILE IS SAVED,
ONLY THE LINES YOU REARRANGED ARE SAVED;
THE OTHERS ARE OMITTED.
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ialLEI PE YOuR F I LE:

I: +=.:4:1

.1: PAO H
E41

4: FAO 0-1;.

PAa Cei

nEn MLL PE. AN EXAMPLE
0; )C' YOUR FILE CC'ULD EL SkuFFLED--

14-14 FiLE4 CLG FJLER

5
1

6.6

timE CODES/

EMI
AY
Art,

.

t;.) 0; TkE ,.AMPLE.
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mv0;:uP ,sii.TRUCTIONS

TO 1.M rHE !FEIN PHONEME SYNTHESIZER

10 RUN THE PROGRAMS ON THIS DISK.
FOUR PIECES OF HARDWARE ARE REWIRED:

1. APPLE MICROCOMPUTER. WITH DISK
DRIIJE

) JOHN BELL I/0 BOARDI

3. REALISTIC SPEAKER COMTAINIW:j
uSH SYNTHESIZER AND AMPLIFIER

4. INTERFACE CABLE TO CONNECT JON;
BELL 80ARO PND THE REALISTIC
SPEAKER

H001-.UP

1. MAKE SURE THE PNER IS
TO THE APPLE MICROCOMPUTER

2. TAKE THE COVER OFF OF THE APPLE,
ANO GROUNO YOURSELF BY TOUCHING
THE POWER SUPPLY HOUSINGcTHE BIS
METAL RECTANGULAR THING TO THE
LEFT).

.3. TAKE THE JOHN BELL BOARD ANO
PLUG THE 16 PIN PLUG OF THE IN
TERFACE CABLE INTO THE SOCKET
HARKED "J1" ON IHE JOHN BELL
BOARD.

**;
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1 P;N SOc.rET

NAPE SURE THE BLArJ Oh
7m; PLUG HOOSING LINES UP WITH
THE RED DOT NEXT TO THE A
r:OCNET.

BLAC ARROW --) RED DO1
16 FIN FLUG SOCt,ET

4. CAREFuLLY INSERT THE JOHN BELL
80;4;0 INTO SLOT #4 IN THE BACK
CAP THE APPLE.

JOHN BELL SLOT *4
BOARD OF APPLE

LEACH THE CASLE OUT THROUGH THE
BACK OF THE APPLE, AND REPLACE
THE &PER.

6. PLUG THE FREE END OF THE INTER-
FACE CABLE (HAS 25 PINS) INTO
THE SOCKET IN BACK OF THE REAL-
pone SPEAKER.

MAKE SORE NOTHING IS PLUGGED
IFITO THE "EXTERNAL INPUT" JACK
OF THE SPEAKER.

8-.T.F.PNA,_ INPUT --/ NO
CONNECTION

.

PLIP nit SLIDE SWITCH roweu THE
CABLE SOCKET (FOLLOW THE ARROWS
PRIWED NEAR THE SWITCH,

SLIDE SWITCH - -> TOWARD SOCKET
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WAN THE ;IOLUNE CONTROL SO THAT
THE INDICATOR POINTS STRE11647 uF,

tIOLUmE CONTROL --> JP

******** NOTE * * *4...

BOTH PPO6RAHS UILL

NOT OPERATE

uNLESS

ThE SPEa(ER IS

17.0NECTEDI
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&JirOHN BELL ENGINEERING
APPLE II PARALLEL INTERFACE

THIS CIRCUIT BOARD WAS DESIGNED TO BE A VERSATILE PARALLEL INTERFACE.
1r HAS 32 INPUT/OUTPUT LINES GROUPED INTO FOUR 8 BIT :WRTS. SOFTWARE
WAS NOT INCLUDED BECAUSE OF THE NUMEROUS USES OF THIS BOARD. THIS
BOARD INTERFACES WITH JOHN BELL ENGINEERING A TO D AND D TO A CONVERTER
AND SOLID STATE SWITCHES AND DIMMER CONTROL.

COMPUTE OOMCUMENTATION IS INCLUDED FOR THE 6522, ADDRESSINC DATA, AND
A SCHEMATIC DIAGRAM OF THE BOARD.

USE STANDARD ASSEMBLY AND SOLDERING TECHNIQUES TO BUILD THIS BOARD IF
(HIS IS A KIT.

PARTS LIST

ICS
Ulp U2 6S22
U3 74574
CAPACITORS
CI, C2, C3 .1 DISC
SOCKETS
2

4

1

CIRCUIT BOARD
JBE PART NUMBER

40 PIN
16 PIN
14 PIN

79 -295

460 NS

Iso $ I

490 NS

I noAs

535 NS

TIMING DIAGRAM

as S4*,610 64. as i =lis 14 MC

31
4 13 +0

3

4030030A ....,+ 4Ss W WAPP-°a'

t==:g i4 ..... I..
.414
IS Si t/1
11 04

4$

a= i;
ss

711511
3e

a::
34.2miir,_e
go-M.1s

4 IT
OW qf

3 ;
s .....i.,.,. 1

.1 --- as
al 1 I Ii of
is

nf
as

4214 J3s 1-1
i .... tt- Is ems

31
ss

.111-1 lett337 gi ia. is
St
27 u3.
ss
J4 0 100
Al V a.at Ssq
se _a.; ii. q c
si A-4%./0
ss ss
1) II Ws J'1

.0-1
ii,

Volvt 4
sa.

0

A

U3 PIN 12

415 NS U3 PIN
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ADDRESSING DATA

SLOT ADDRESS
0 N/A

ul CLXX
2 C2XX
3 C3XX
4 C4XX
5 C5XX
6 C6XX
7 C7XX

REGISTER ADDRESS

Ul 6522 U2 6522
00 . ORB, &RB I/O PORT 2 80 ORB, IRB I/O PORT 4

g01 ORA, IRA I/O PORT 1 81 ORA, IRA I/O PORT 3

'02 .. DDRB DATA DIR PORT 2 82 .. DDRB UATA UIR PORT 4

03 .. DDRA DATA DIR PORT 1 83 DDRA .- DATA DIR PORT 3

04 T1LL 84 T1LL
05 .. T1CH 85 T1C...H

06 T1L.-L 86 T1L L
07 .. T1LH 87 T1LH
08 -. T21.-4., T2CL 88 .. T2LL, T2C L
09 T2CH 89 T2C H
OA -, SR 8A .- SR

OB ACR 8a -. ACR
OC PCR 8C -,- PCR

OD IFR 8D .- IFR

OE . IER 8E -. IER
OF -, ORA 8F . ORA

g EXAMPLE: BOARD IN SLOT 1 -- PORT 1 ADDRESS IS C101.

I/O PORT CONNECTORS
J1 PORT 1 PIN DATA

J2 PORT 2 1 0 DATA LINE

J3 PORT 3 2 1
se It

J4 PORT 4 3 2 " es

4 3
II II

5 4 " II

6 5
II II

7 6 " to

8 7
it II

9 CAI, CB1
10 CA2, CB2

÷

11.-12 GNU
16 +5

JUMPERS CAN BE INSTALLED FOR IRQ OR NMI

608
opI

,



Assessment Material Holder

We have developed a simple holder for materials for individuals who cannot

be tested using the Sidiki or who must be tested away from the Center. It

consists of a heavy piece of cardboard, a piece of quilt batting and a piece

of plexiglass all cut to the same size. One edge of the cardboard and plexi-

glass are hinged with duct tape and the quilt batting is placed between them.

Pictures can then be placed on the quilt batting and the plexiglass brought

down over them. This "sandwich" can then be held together by l'and or with

large clips. This allows the pictures to be held up side down for supine

clients or held upright for seated clients. The batting needs to be fluffed

occasionally to keep its depth to hold the pictures.
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Sidiki

The project staff has attempted to develop procedures and materials to

implement the theoretical aspects of the project. One of the constant problems

has been a way to present assessment materials so that they can be arrayed in

various configurations and still be kept in place and protected. The Sidiki

table has proven to be quite useful in this process. Its only limitations seem

to be with very small children who are in stroller type chairs which are too

low for the table. Some chairs are impeded by the bar under the table. It

also requires that items be attached in some way to hold them when the tray is

tilted.
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wrNHkE 1.6F0 IN 1NE PROJECT

Our use of computers under the grant encompassed two areas:

use of t le COorPOW,s an assessment tool and as a communication

de,ice. When used for assessment. the computer used software to

present different cognitii* selection methods to the client, mho

would maVe selections via the keyboard or external switches:

Ehese selection methods were presented on a video monitor or on

other a '-terns] hardware devices. Both user and receiver output

formats ksuctlAS printed output or speech) were also under

computer control. When vieweo aE a communication device. the

software used mith tne computer was either specifically designed

for communication. or it was oriented towards the needs of

comPo;ttion and graphic communications klike word processing and

grapnics maniPulaxien).

CowiDuter earn their refutations tor power and flexibility

solely on the basis of the software used to control them. To

achieve the Purposes of clmputer use as described above,

appropriate software was both written "in house' and Purchased.

By purcnaing commercial software, the computer can be used

immediatelY, without having to do any programming. But this

convenience is often sacrificed for program flexibility, as

in mot cases it is impractical to try to 'modify the functions

of commercial software.

bin noise" sottware develoPment allows custom tailorina of

Program function to specific applications. as well as the

612



potential for moditIcation if needs or sultabilitY maid cnange.

The tradeoff is relatively lona development time and the

requirement of programming Pnowledse.

itie following are descriptions of the software develoPed

and purchased, and its use.

ProJect-deueloPed software were used as assessment aids.

Seueral short programs testing different cognitive selection

methods were written, These included direct. selection of

keyboard characters, numerical encoding, scrolled numerical

encoding and scanned selection.

User and receifier output mode :re represented b9 the

appropriate format on a video monitor, or by external devices.

Programs representative of the latter type Include voice ouPut

ola tne TyPe-n.-Talic speech synthesizer and Uotrax USH module,

printed Output'to the SilentYpe prjnter, as well as a program tf

drive a scanning simulation similar to a Nolo 16.

Project Developed Software (for the APPIt 11 AlCrOCOMPUter.

Number Encoding Test :direct selection numerical encoding

Spacebar Encoding Test :single key scanned selection

Switch Encoding Test :single switch scrolled numerical
encoding

Lorge Typer :use computer as tyPewriter; OMPUti
large 07s8E, letters on video screen

Screen Twer :use comruter as video twewriter;
leyclick feedback

INT rali,er :typed words are spoken tnrough trK
Type-m.-Talk speech synthesizer
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encooe

*phoneme Recoroer

*Phoneme Playbact

encodeo word selection.
Selectinn via direct keyboard entry, or
sitigtg :witcn numerical scrolling. Can
send worm to Frinter or TyPe-n'-Talk
tor =Peecn 1-01.PUt.

:sets UP phoneme files for use by
VSH speech synthesis module

:edits Phoneme files for use by Uotrax
sPeech svnthesis module.

*original program by John Euienberg, Hicnigan State University,
modified by Protect staff.

Lommerciat software was utilized to illustrate commuter use

as a communication device, as an assessment tool, as a training

aio for motorcoanitik e develoPment, for information management

and for program development and general comPuter use tools.

Augmenttii.e cololunication software was sPecifically

targeted towards the disabled user, and was used to show how a

crimples e communication system might be implement ed on a

coi Futer.

Commerciai software became assessment tools when they were

apP:ieo out of their normal contewt and used as part of the

as;esment procedure. This aPPlild to printer driver routines,

and a large vioeo character set generator.

Training aid/educational software showed ways in which the

computer could enhance Phvsical/cosnitive develoemeAt necessary

to master cause-and-effect physical selection methods and

cognitive selection metnoos.

intormation management involieo 1--inciples of ward

processing and numerical analy, z, aPProprlate for ti oc(
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cognitivePe and ph9sicall4 oetselopeo

roots for computer use and program develoPment Involved

disk utilities, which enabled manipulation of Program

information stored on fleppv diskettes, different computer

languages, editing, formatting and grapnics utilities.

i_ommercial Software t A' =for Apple 11+, 11=for TRS-80 Model 1)
-+'=recommended softwarel

A. Augmentative Communication

Handicapped Typewriter (A)

dicroc cator

Anglophone kik.

b. Ass4ssment Plos

Siientwe Printer soft; are A

Hianer Te:oL 11 (As

C. Training Aids,Educational

+Hcademics A,

+tlotor Training 6ames (4)

Pre7.cnool 10 Builder RI

Memory But tP.,

tore bulkier (Ft,

Teacher kR,

_)oodles and Display II tRp

b. Information Management

Apple Hriter (A)

Magic Window eA'
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4:1FF DE '

41'1B1C31C 14

E. CoigiFuter iocg.

L. BPril C

+I- OPP ileTA siraPnics Svs* e I I 0. A

+1-119ner I I, , A g

I-pi are -he s Secret

a. PrOWSmoann9 AlOf

F. 014E WO rIcAr

DISASti. 65 A go

ZsOia:guRCE A

Intelger basic EGIAF 1 ler A

+:11CP3CiPi'l F, 001. 1 ' A.1

+Lit) I ity Cive ,

TraneForth I I A..

Eau or-Asiegtoier R

Utility 1 'Fs

TRS-:Y) Lt1ftt ? II R

Di utiit, les
CoFa II Plus A

+Di =k irsanizer R

+DOS boss t A )

irriFeC tor u1

+Lc Ewitn 4.1 A ,

+dult i -Di ik Catalog %AP
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Appendix J

TRS-80 Model 1

Assessment Hardware and Software Documentation

f
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ADDITIONAL INFORMATION

Device Characteristics

The project developed simulations of various communication devices

using a TRS-80 computer. The purpose of these simulations are to

allow the subjects to experience certain device features in isolation

or in selected combinations without being restricted by existing com-

mercially available devices. This also allows the subject to indicate

an objective preference for individual features without being influenced

by specific device characteristics such as appearance, packaging and so

on.

Descriptions of the program presently available follow this page.
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DEVICE CHARACTERISTICS MODULE

Array Communication Simulation

This program simulates the function of a Zygo to test the adaptability of

a person in controlling such a device. A veriety of switch combinations and

characteristic control modes can be selected in this program.

Components Requited

Software: a) Diskette with TRS-80 Disk Basic

b) Diskette with program "ZYGO/BAS"

Hardware: a) TRS-80 Disk Operating System

b) Peripheral Input/Output Interface Device (yellow box)

c) One to 5 pedal switches and a switch adaptor (small black plastic

box)

d) Light Emitting Diode (LED) Display box (blue box)

e) A 25-pin flat cable

Instructions for set uE

1. Check if the TRS-80 PDS components are properly connected as shown on

page 2-3 & 4 of the IRS DOS & DISK BASIC REFERENCE MAOUAL.

2. Connect the interface cable on the Peripheral I/O Interface Device to the

TRS-80 Bus Extension Card Edge on the front left of the Expansion Inter face

with the cable running down from the connector.

3. Connect the part A of the Peripheral I/O Interface Device to the LED

Display Box with a 25-pin flat cable.

4. Connect the switches through a switch adaptor to part B on the Peripheral

I/O Interface Device. Switch combinations can be either 1, 3 or 5, but

always have the right most sockets plugged in.
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Switch input destination

0 Load memory/replay switch

2) Move LED right switch

3) Move LED down switch

4) Move LED up switch

5) Move LED left switch

5. Power-up Sequence:

witch adaptor

a) Press on the Expansion interface on the front.

b) Flip up the toggle switch on the rear of the disk drive

c) Insert the diskette(s) into disk drives and close the doors.

(Remember always to have the system diskette on Drive 0).

d) Press on the TRS-80 CPU/keyboard switch on the rear right

corner of the keyboard.

e) Turn on the video display

f) If the prompt "DOS READY" doesn't show up on the screen.

press the reset button on the rear left corner of the

keyboard.

g) Turn on the Peripheral I/O Interface Device
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6. Type in BASIC and press ENTER to load Radio Shack Level II Basic,

and press ENTER to respond to the questions "Now Many Files?" and

"Memory Size?"

7. When the prompt ">" appears, type in RUN "ZYGO/BAS" and press ENTER

to load in and run the program.

8. Available selection in scan rate, time delay, replay feature, switch

combination and scanning modes;

SCAN SATE -- Must be integral number of seconds which times the delay

in scanning across the LED Display and the scanning of

the input switches.

ERROR CORRECTION DELAY TIME Must be integral number of seconds

which determines the time lapse in loading the memory.

In between this time lapse, a press on the memory switch

will move the-entry to the memory.

AUTO LED SCAN -- Used in the 1 switch mode. The LED Display will

light up row by row first. Upon the pressing of the switch

once the LED Display will stop at the present row and

light up the LED on this row consecutively. When the

switch is pressed again, the LED Display will stop at

the present location of the LED and make the LED flashes.

After certain TIME DELAY, the LED DISPLAY will start scan-

ning row by row again.

621



STEP LED SCAN -- Used in the 1 switch mode. The LED Display will

light up one by one this time across the columns first

and then the rows. Upon pressing the switch once, the

LED Display will put the present lit up LED into flash-

ing and load it into memory

REPEATED SWITCH INPUT -- In 3 or 5 switches modes only. Control of

LED Display will be continuous without the need to re-

lease and depress the switch again.

DEBOUNCE SWITCH INPUT -- In 3 or 5 switches modes only. Light up LED

will move over to next nearby location upon each stroke

of the input switch.

REPLAY RATE -- Must be integral number of seconds which sets the rate in play-

ing back the entries previously loaded into the memory.

MEMORY FEATURE -- A memory space can record up to 8 entered LED locations

and play them back in sequence after the memory has been fully

loaded and the replay switch has been depressed once.
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DEVICE CHARACTERISTIC MODULE
COMMUNICATION CHART

This program enables someone to achieve some kind of basic
communication with the aid of certain assistive devices. By
entering up to 16 letters and their corresponding ohoneme
sequence in each of the 35 squares drawn up as a chart on
the video screen, and through the control of either 5
switches or keyboard inputs, one can select one of the 35
preprogrammed phrases or words to be spoken out from a
Radio Shack TRS-80 voice synthesizer or typed on a printer.
The preprogrammed words and their corresponding phoneme
sequences can also be altered in this program by entering
the square number and then the new words and phonemes.

Components required :
SOFTWARE: A) Diskette with TRS-80 disk operating system

version 2.2
B) Diskette with the program named "CHART/BAS"

HARDWARE: A) TRS-80 Disk Operating System
Hi Radio Shack TRS-80 voice synthesizer
C) A printer

If switch control is desired, the following
additional devices will be needed.

D) Peripheral input /output interface device
(yellow box)

E) A set of 5 switches and a switch adaptor
(small black plastic box)

Instructions for set up:
1) Check if the TRS-80 DOS components are properly

connected as shown on page 2-354 of the TRS DOS & DISK
BASIC REFERENCE MANUAL.

2) If no switch control is intended, connect the voice
synthesizer directly to the TRS-80 Bus Extension Card
Edge on the Expansion Interface with the cable running
down from the connector.

3) If Ill./itches are used, connect Cie interface flat cable
on the peripheral I/O interface device to the TRS-80 Bus
Extension Card Edge on the left of the Expansion
Interface with the cable running down from the
connector. Also, connect the voice synthesizer to the
card edge on top of the peripheral I/O box with the
cables running backward from the connector.

4) Plug the switches into-- the four-rightmoxt-sockets on the
switch adaptor and connect the adaptor to port A on the
peripharat I/O interface device.
Available switch control:
Switch 1 -- move the blinking cursor right
Switch 2 -- move the blinking cursor down
Switch 3 -- speak out the selected words
Switch 4 -- print out the selected words
Switch 5 -- change the display to next pace

623



AIE'VtCE CHARACTERISTIC MODULE
COMMUNICATION CHART

(No! Y: switch no. designations start from the right
towards the left)

5) Power up sequence?:
A) Press on the expansion Interface on the front.
0) Flip up the toggle switch on the rear of the disk

drive.
C) Insert the disl'ette(s) into the disk drives.(If you

have the operil.ing system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right corner of the keyboard.

E) Turn on the video display.
F) if the prompt "DOS READY" doesn't show up on the

screen, press the reset button on the rear left
corner of the keyboard.

G) Turn on the voice synthesizer.
H) Turn on the peripheral interf.:.ce I/O unit if switches

control is used.
6) Type in BASIC and press ENTER. Anwer the two questions:

"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key twice, and then type in RUN "CHART/BAS" and press
the ENTER key.

7) Available control keys on the keyboard:
D: To display preprogrammed words on next page

:;$: To move the blinking cursor to jump from square block
to square block

C: To move the blinking cursor continuously across the
chart

f: move the blinking cursor up
4: mcwe the blinking cursor down

41..: move the blinking cursor left
move the blinking cursor right

'4: speak out the words inside the square in which the
cursor resides

PI print out the words inside th square in which the
cursor resides

A: alter the content of certain sq are
Hit ENTER key right after the square no. has been
typed.
Hit EWER key again every -time-after the :um words
and the corresponding phoneme sequence have been
typed in.
(Note: square no. ranging from 1 to 35 are' numbered
from the top row leftmost column)

R: reset th- blinking cursor to the center of the screen
0: TO quit
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DEVICE CHARACTERISTICS NOMA

Encoding Demonstration

Instructions for the Encoding Demonstration Program

This program demonstrates a method of increasing the rate of communication.

Words, phrases and sentences can be stored in the microprocessor's memory as are

the five sentences presented In this program.

I. Load the Radio Shack Level II BASIC

7. Load the INCODEND program I:POIN the beginning of the tape by typing in "CLOAD"

and pressing the ENTER key.

3. Type in "RUN" and press the ENTER key.

4. Press the number or code for the desired communiration.
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DEVICE CHARACTERISTICS MODULE

Buffer Memory Component

Instructions for the simulation of a buffer memory

1. Load Radio Shack Level II BASIC

2. Load "BUFFER" program from the beginning of the cassette by typing
in CLOAD" and press ENTER.

3. Type in "RUN" and "press" ENTER.

k. Keyboard can now be used to4ype messages into a buffer memory of l24
characters. Place the small caress on the appropriate keys.

5. Available control junctions

Type "P" to scroll through buffer one time

Type " " to erase whole buffer memory

Type ":" (colon) to correct last character displayed in the box by

placing or crossing over that character with a "*". Only one character at

a time can be corrected. Thrr type of correctability is similar to correc-

tability on a paper tape of a strip printer such as used in the Canon. Type

"1" (Slash) to correct last character displayed by erasing the last character.

Several characters can be corrected by continuing to press the "ID% This

type o correctability is similar to that of an alphanumeric LCD or LED clis-
P

play such as used in a VIP or Autocom 11.
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DEVICE CHARACTERIZATION MODULE

Speed of Speech Component

This module demonstrates, in a limited way, different rates of outputing

a .message. It is an audio tape. One sid2 has words and phrases recorded on

it. The other side demonstrates strictly a spelling mode. These communication

units (phrases, words, letters) are each spoken at a variety of rates, one

unit every certain number of seconds, as specified in the accompanying documen-

tation. The need for such a demon'stration is contained in the Example Client

Instructions given below.

Example Client Instructions

In dealing with communication devices, it is important to consider how

fast a message may be given to someone. Devices are quite different in terms

of getting a message across. In all cases, however, no device will enable a

person to communicate as rapidly as ordinary speech. We will play for you a

tape recording to demonstrate different rates of communication.

In general, there are two things which determine communication speed.

The first is how rapidly a person can choose messagas ar selections from the

device. If someone can make a selection every 5 seconds, he (she) will be

faster than a person able to make a selection every 10 seconds. The faster

you can select, the faster you will communicate. On the tape recording, we

give examples of several different speeds of selection.

The second thing determining communication speed is the sort of message

you are selecting. One sort of selection cold be letters of the alphabet.

Here, you would spell out what you wanted to say. Each selection would be

a certain letter. To spell a 4-letter word, such as "love," you would make

4 selections. To say an entire sentence, you would need to make many selec-

tions. Of course, you could say any sentence you wished.

The selections don't have to be letters. It is also possible to select

whole words at a time. Four selections could then get you 4 words. such as

"PLEASE LEAVE ME ALONE." With words as selections, you can say things faster,

but the device may not have all the words you need.

t
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The selections could even be entire sentences. Here, one selection gets

you an entire sentence.

On our tape we have recorded these 3 sorts of selections--phrases, words,

and spelled letters. These are spoken at several different rates. Some

people are very surprised at what.they hear. Some of these rates may at

first seem very slew because you are comparing them with ordinary speech.

We ask you to remember that selecting whole words and entire phrases could

get a message across quite fast.



SPEED MODULE SPECIFICATIONS

MEW

Tape rev., Content

25-46 Words per 10 sec.

59-66 Phrases per 10 sec.

80-97 Words per 4 rec.

107-110 Phrases per 4 sec.

127-142 Words per 2 sec.

156-158 Phrases per 2 sec.

173-181 Words per 1 sec.

197-201 Words per .5 sec.

224-228 Regular reading

SIDE I.

25-46 Letters per 10 sec.

62-75 Letters per 4 sec.

87-96 Letters per 2 sec.

114-120 Letters per 1 sec.

140-143 Letters per .5 sec.
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Examples of Printed Outputs

1. Strip

2. Column

I'M EDINi TC
loiuEft.Rib =RT.
WiNT Ti CE11;

3. Typed

Often a typewriter can be used as an output for a microprocessor
controlled device.

h. Teletype

DECwriter

.

This sample was teed on a decwriter.

6. Electrostatic printer

Oi1101.1.16 EH

%
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DEVICE CHARACTERIZATION MODULE

Synthesized Speech Component

The tape labeled "Synthesized Speech-Words and Sentences"

i ADC - SS - 1

contains words and sentences recorded from the Votrax V5 -6 Speech Synthesizer

connected to a Microdata minicomputer. While not exactly the same as the

Handivoice Models 110 and 120, the sound is similar enough to allow a client

to get a feel for synthesized speech quality.

Words are recorded in two sequences. To find them, rewind the tape fully and

set the elapsed timer for 000. The words are as follows:

Counter I Words

005 HELLO

008 FOUR (4)

012 FATHER

015 SEVEN (7)

018 EQUAL

Note: There is some garbage on the tape here. Skip over it.

The fellowing words have better inflection characteristics.

025 HELLO

028 FOUR (4)

030 FATHER

032 SEVEN (7)

033 AN

036 NEVER

038 DOOR

,tai
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010 CHAIR

o44 LADDER

The following message is recorded at 055.

055 Hello, I am Votrax, and I represent the California State University,

Sacramento Assistive Device Center. This message is an example of

speech synthesis, and was created by a computer program by a human.

If you have any questions, my human will help you.
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TRS-00 Simulation of a Communication Aid

By Jon Cooke

For The ASsistive Device Ce6ter

Eng 199 Spring 1980

THE PROGRAMS

COMMA1D/BAS - This is the simulation program. This program is

self instructing so for a complete discription of its use and

function, run the program. Figures 1-3 show the program structure

and flow. The message categories are stored in a disk file called

SOC/TXT (see below). This file is formatted for a maximum of 15

message categories, but due to screen size considerations the

maximum number of message categories that can be safely used by

this program is 10.

The timing method used to implement the delay timing in this

program is as follows.

1) Calculate the start time (t1) in seconds from the system

clock's seconds, minutes, and hours.

2) Add the delay to the start time (t1=delayft1).

3) Calculate the current time (t2) in seconds from the

system clock's seconds, minutes, and nours.

4) Repeat step 3 until the current time is greater than

or equal to the start time plus the delay (t2) wt1) or

input is recieved.

CATEDTRY/BAS - This program enables the user to add or remake the

category titles in the file SOC/TXT. This option was not included

in the program COMMAID/BAS because it iG felt that this: option

should not be used casually, since it causes major changes to the

information L. SOC/TXT.

SOCPHINT/DAS - This is .utility program that lints the contents of

OC/TXT on the lino printer.
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DEVICE CHARACTERISTICS MODULE

Timing Control

This program provides a test in the timing control ability by asking

someone to stop a moving spot in front of a wall as close as he can.

Speed of the moving spot can be adjusted. Control on the moving, stop-

ping and position resetting of the spot can be achieved through the keyboard or

a set of 3 pedal switches.

Components Required

Software: a) Diskette with TRS-80 Disk Operating System Verson 2.2

b) Diskette with program "TIMING/CMD"

Hardware: a) IRS-80 Disk_Operating System

If switch control is desired, the following additional

devices will be needed.

b) Peripheral Input/Output Interface Device (yellow box)

c) A set of 3 switches and a switch adaptor (small black

plastic box)

Instructions for set up

1) Check if the TRS-80 DOS components art properly connected as shown

on page 2-3 Oa of the TRS DOS & DISK BASIC REFERENCE MANUAL.

2) Connect the interface cable on the Peripheral I/O Interface Device to

the CRS -30 Bus Extension Card Edge on the front left of the Expansion

Interface with the cable running down from the connector.
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3) Plug the switches into the three rightmost sockets on the switch

ac' )tor and then connect the adaptor to Port A on the Peripheral

I/O Interface Device.

Available switch control:

Switch 1 -- Start moving the spot towards the wall

Switch 2 -- Stop the moving spot

witch 3 Reset and put the spot in the original start position.

Switch input designation:

ct7-10.01

4) Power-up Sequence:

a) Press on the Expansion Interface on the front

b) Flip up the toggle switch on the rear of the Disk Drive

c) Insert the diskette(s) into the disk drives. (Remember always

to have the system diskette on Drive 0).

d) Close the disk drive doors.

e) Press on the TRS-80 CPU/keyboard switch on the rear right

corner of the keyboard.

f) Turn on the video display.

g) If the prompt "DOS Ready" doesn't show up on the screen,

press the reset button on the rear left corner of the keyboard.

5) Type in TiiiiNG opt: press ENTER to hcw.4 in znd run the prouram,
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6. Available character control on the keyboard:

M: To start moving the spot towards the wall

S: To stop he moving spot

V: To select the moving velocity or the spot. Speed ranges

from I to 5. Speed is automatically set at the slowest rate

I.upon the loading of the program.

R: To reset and pvt the spot in the original start position.
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DEvIreR CHARACTERISTIC MODULE
SPEECH SYNTHESIZER

This program simulates the functions and controls of the
commercially available HC-120 HandiVoice which incorporates
the phonemes of the English language in synthesizing voice.
The speech output is based on prestored sounds, words and
phrases which can be combined into sentences, recalled and
repeated. Thus, persons Oho do not have oral communication
abilities can now use the device to communicate with their
surroundings just with some simple training in programming
the equipment. The vocabulary selections as well as several
operating modes are represented as 3 digit codes and are
accessed by pressing the keys on a hexadecimal keypad.
Auxiliary switches may be used by people with limited motor
skill to access vocabulary in a special scrolling mode.

Components required:
SOFTWARE: A) Diskette with TRS-80 disk operating system

version 2.2
B1 Diskette with the program named "SPEECH/BAS"

HARDWARE: A) TRS-80 Disk Operating System
B) Radio Shack TRS-80 voice synthesizer
C) A hexadecimal kelboard
D) Peripheral input/output interface device

(yellow box)
If switch control is desired, the following
additional devices will be needed.
F) A pedal switch and a switch adaptor (small

black plastic box)

Instructions for set up:
1) Check if the TRS-80 DOS components are properly

connected as shown on page 2 -3 &4 of the TRS-DOS & DISK
BASIC REFERENCE MANUAL.

2) Connect the interface flat cable on the peripheral I/O
interface device to the TRS-80 Bus Extension Card Edge
on the left of the Expansion Interface with the cables
running down from the connector.Also, connect the voice
synthesizer to the card edge on top of the peripheral
I/O box with the cables running backward from the
connector.

3) Connect the hexdecimal keybord to the port A of the
peripheral I/O interface unit through a 25 pins cable.

4 Plug the switch for scrolling into the rightmost socket
on the switch adaptor and connect the adaptor t'o port B
on the peripheral I/O interface device.

5) Power up sequence:
A) Press on the Expansion Interface on the front.
B) Flip up the toggle switch on the rear of the disk
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'DEVICE CHARACTERISTIC MODULE
SPEECH SYNTHESIZER

drive.
C) Insert the diskette(s) into the disk drives.(If you

have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right corner of the keyboard.

R) Turn on the video display.
F) If the prompt "DOS READY" doesn't show up on the

screen, press the reset,. button on the rear left
corner of the keyboard.

G) Turn on the voice synthesizer.
8) Turn on the peripheral interface I/O unit.

6) Type in BASIC and press ENTER. Answer the two questions:
"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key twice, and then type in RUN "SPEECH/BAS" and press
the ENTER key.

7) Available control keys and operating modes on the
keyboard:
ENTER:
Press the ENTER key after each 3-digit code to store
each selection in the sequence of entry. Each entry
automatically echoes an auditory confimation. When the
maximum 40 entries has been made, the unit will
automatically echo "Memory Full".
TALK:
Press the TALK key to play back a complete, continuous
message in the sequence of entry. The message can be
repeated manually by pressing the TALK key again. Once
played back in its entirety, the message automatically
erases upon entry of new material unless the Phrase
Saved After Talk code (999) is entered.
Note: If ENTER is not pressed and TALK is activated

instead, the entry wiit echo twice--once to enter
it and once to play it back.

TALK REPEAT:
Press the TALK REPEAT key to repeat a message
continuously. To stop playback, touch the CLEAR key
which allows you to repeat the message in the TALK mode
and continue entry, or touch the MASTER CLEAR key which
erases the entire message.
CLEAR:
Press the CLEAR key t cancel the last entry only. The
CLEAR key operates in a backspace fashion td cancel
multiple entries one at a time to make corrections and
additions without erasing the complete message.
MASTER CLEAR:
Press the MASTER CLEAR key to cancel all entries in
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DEVICE CHARACTERISTIC MODULE
SPEECH SYNTHESIZER

memory. MASTER CLEAR does not cancel operating modes.
SC ROLL:
in this mode, all functions can be operated vhr,ough one
'itch. sy pressing the SCROLL key, the numerals 0-9

will rotate in each of the digit positons in the video
display from left to right. Press the SCROLL key again
each time the desired numeral appears in the correct
position. After all 3 digits are selected, the phrase
"ENTERING MEM" will appear monentarily. If you wish to
cancel the code, press the SCROLL key once again while
the phrase are still visible. "CANCEL ENTRY"
automatically shows up as confirmation that the process
is complete.
The following operating modes are code activated:
000 Pause
001 Talk
002 Talk Repeat
003 Clear
004 Echo On/Off
005 Master Clear
006 Scrctl Switch Off/On
998 Change display to the next page
999 Phrase Saved

V
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DEVICE CHARACTERISTIC MODULE
SOUND

Depending on the inputs from the keyboard or two pedal
switches, this program will generate either the sound ,,lof a
saucer or repeated laser, both of them last for about 7
seconds.

Components required :

SOFTWARE: A) Diskette with TRS-80 disk operating system
version 2.2 and the program named "SOUND/CMD"

HARDWARE: A) TRS-80 Disk Operating System
;"---

B) A tape recorder
If switch control is desired, the following
additional devices will be needed.
C) Peripheral input/output interface device

(yellow box)
D) A sea- of 2 switches and a switch adaptor

(smalt black plastic box)

Instructions for set up: ,.

1) Check if the TRS-80 DOS components are properly
connected as shown on page 2-3&4 of the TRS DOS & DISK
BASIC REFERENCE MANUAL.

2) Connect the casette recorder to the rightmost socket on
the tor right corner of the keyboard.

3) If switches are used, connect the interface flat cable
on the peripheral I/O interface device to the TRS-80 Bus
Extension Card Edge on the left of the Expansion
Interface with the cable running down from the
connector.

4 Plug the switches into the two rightmost sockets on the
switch adaptor and connect 00 adaptor to port A on the
peripheral I/O interface device.
Available switch control:
Switch 1 -- generate the sound of a laser
Switch 2 -- generate the sound of a saucer
(Note: Switch no. designations start from the right
towards the Left.)

5) Power up sequence:
A) Press on the Expansion Interface on the front.
B) Flin up the toggle switch on the rear of the disk

drive.
C) Insert the diskette(s) into the disk drive &.(If you

have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).
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DEVICE CHARA:.TERISTIC MODULE
SOUND

D) Press on the TRS-80 CPU/Keyboard switch on the rear
right corner of the keyboard.

E) Turn on the video display.
F) If the prompt "DOS READY" doesn't show tip on the

screen, press the reset button on the rear left
corner (If the keyboard.

G) Turn on the peripheral interface I/O unit if switch
control is used.

H) Turn on the casette recorder and press the record and
play keys down simultaneously.

6) Type in SOUND and press ENTER.
7) Available control keys from the keyboard:

L: To generate the sound of a laser
St To generate the sound of a saucer

4,
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,DEVICE CHARACTERISTIC MODULE
SWITCH CONTROL

The control of a wheelchair moving in four different
directions can be achieved by only two pedal switches as
iS demcnstrated in this program. In the scanning mode, a
display panel with 4 light emitting diodes (LED) each

. representing a different directional displacement will be
lit up one at a time. When the scan switch is pressed, the
LED stops scanning and either one of the four LEDs will
stay on. The cross on the video screen will keep moving in
the corresponding direction as denoted by the lit up LED
until the stop switch is pressed. Then the LED will return
to the scanning mode again. The cross will be confined to
move within a maze drawn on the screen and whenever it hits
against the bound of the maze, a counter on the video
display will record it.

Components required :
SOFTWARE: A) Diskette with TRS-80 disk operating system

version 2.2
B) niskette with the program named *CONTROL/RAS*

HARDWARE: A) TRS10 Disk Operating System
A) A LED display box (blue box)
C) Peripheral input/output interface device

(yellow box)
D) 2 pedal switches and a switch adapter (small

black plastic box)
E) Overlay to allow masking of all but 4 LEDs

Instructions' for set up:
1) Check if the TRS-80 DOS components are properly

connected as shown on page 2 -3 &4 of the TRS DOS & DISK
BASIC REFERENCE MANUAL.

2) Connect the flat cable on the peripheral I/O interface
device to the TRS-80 Bus Extension Card Edge on the left
of the Expansion Interface with the cable running down
Vous the connector.

1) Connect the LED display box to port A on the pheripheral
I/O Interface unit with a 25.pin cable.

4) Plug the swit-hes into the two rightmost sockets on the
switch adap:er and connect the adapter to port B on the
peripheral I/O interface device.
Available switch control:
Switch 1 -- stop the cross moviri:
Switch 2 -- move the cross in cetain selected directi
(Note: switch no. designations start from the right
towards the left)

5) Power up sequence:
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"DEVICE CHARACTERISTIC MODULE
SWITCH CONTROL

A) Press on the Expansion Interface on the front.
B) Flip up the toggle switch on the rear of the disk

drive.
C) Insert the diskette(s) into the disk drives.(If you

have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).

D) Press on the TRS-80 CPU /Keyboard switch on the rear
right corner of the keyboard.

E) Turn on the video display.
F) If the prompt "DOS READY" doesn't show up on the

screen, press the reset button on the rear left
corner of the keyboard.

G) Turn on the peripheral interface I/O unit if switches
control is used.

5) Type in BASIC and press ENTER. Answer the two questions:
"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key twice, and then type in RUN "CONTROL/BAS" and press

the ENTER key.
6),Available control keys on the keyboard:

S: To change the LED scanning speed
V: To change the moving velocity of the cross
(note: the above speed and velocity changes are limited
to a range from 1 to 5 only)
Rs To reset the counter on display to zero
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DEVICE CHARACTERISTIC MODULE
WORDS

This program enables someone to construct sentences or
short phrases from a list of selected words by just
entering the corresponding assigned numbers displayed on
the video screen. The numeral entry can be input either
through the keyboard or through a set of switches. The
sentence composed can be printed on a printer or erased
through special keys or switch* in, ats. Words which are not
available on the selected word list can be inserted in a
sentence by typing the letters from the keyboard.

Components required :
SOFTWARE: A) Diskette with TRS-80 disk operating system

version 2.2
B) Diskette with the program named "WORDS/BAS"

HARDWARE: A) TRS-80 Disk Operating System
B) A printer
If switch control 13 deSired, the following
additional devices will be needed.
C) Peripheral input/output interface device

(yellow box(
0) A set of 5' switches and a switch adapter

(small black plastic box)

Instructions for set up:
1) Check if the TRS-80 DOS components are properly

connected as shown on page 2 -3 &4 of the TRS DOS & DISK
BASIC REFERENCE MANUAL.

2) If switches are used, connect the interface flat cable
on the peripheral I/O interface device to the TRS-80 Bus
Extension Card Lige on the left of the Expansion
Interface with the cable running down from the
connector.

3) Plug the switches into the sockets on the switch adapter
and connect the adaptor to port A on the peripheral I/O
interface device.
Available switch control when operating in the scroll
mode:
Switch 1 -- start/stop scrolling digit on display
Switl 2 -- print the selected word on the screen
Switch 3 -- erase the selected words on the screen
Switch 4 -- print out the selected words
Switch 5 -- chang the display to next page
(Note: Switch no. designations start from the right
towards ti... left. Moreover, only sentence composition
feature is available in this operating mode.)

5) Power up sequence:
'A) Press on the Expansion Interface on the front.
B) Flip up the toggle switch on the rear of the disk
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DEVICE CHARACTERISTIC MODULE
WORDS

drive.
C) Insert the diskette(s) into the disk drives.(If you

have the operating system file and the program on
separate diskettes, remember always to have the
system diskette on drive 0).

D) Press on the TRS-00 CPU/Keyboard switch on the rear
right corner of the keyboard.

E) Turn on the video display.
F) If the prompt "DOS READY" doesn't show up on the

screen, press the rzset button on the rear left
corner of the keyboard.

G) Turn on the peripheral interface I/O unit if switch
control, is used.

5) Type in BASIC and press ENTER. Answer the two questions:
"HOW MANY FILES?" & "MEMORY SIZE?" by pressing the ENTER
key trace, and then type in RUN "WORDS/BAS" and press
the ENTER key.

6) When operating in the entty mode, two features, namely
the spelling of words and composition of sentences, are
available. The composition feature will print out a
selected I, from the list on the bottom of the screen
after the corresponding assigesed number has been
entered. The spelling feature allows someone to type in
letters onto the sentence just as if they are picked out
from the words list.
Available control keys in the composition feature:
D: To change tie words list display to next page
E: To erase the selected words
P: To print the selected words on the printer
S: switch to the spelling feature
Available control keys in the spelling feature:
C: To switch to composition
Et To erase the selected wods
P: Ti print the sentence on the printer
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So To Speak

DEPARTMENT OF EDUCATION GRANT NEWSLETTER

Project Overview

Some of the ideas for the -Iroject started over five years ago when
Larry Meyers from the department of psychology, Al Cook from the biomedical
engineering program and Colette Coleman from the department of speech path-
ology and audiology at Sacramento State University got together to write a
grant proposal. The original proposal was for an ocular communication de-
vice. Although the National Institute of Health showed some interest, the
project was never funded. These faculty members continued to interact and
came to believe that the important requirement was not for more devices but
for methods to match devices to client reeds. Out of this concept developed
the present project. The United States Department of Education (the Bureau
of Education for the Handicapped at the time the grant was funded) agreed
that this was a significant area for research and funded a thrp year pro-
ject.

The purpose of the project was to identify those communication charac-
teristics pertinent to matching device capabilities to the needs of children
with disabilities. Thrs was divided into three areas: determination of the
critical features of a device which enable it to function as an augmentative
communication system, definition of those features of human performance
which need to be considered in prescribing a system, and definition of the
pr ,:ess by which a system may be tailored to the educational needs of a
P,..ticular child,

The grant staff did not want this work to be based only on theory. The
project was designed to evaluate successive steps in a plan to match systems
to students. This allowed proceoes to be improved as the research pro-
gressed. For example, our :ntervsew forms have been revised wholly or in
part three times in three years and we feel that they now provide very use-
ful information for our assessment. Requests for our forms come in weekly
from Center.; across the United States and from foreign countries. Some
have requested peroission to use the forms at their Centers.

Mott of you have been involved in some part of the research but may not
have an overview of the whole project. The following is a description of
the theory, methods and materials which you have helped us develop.

The initial procedure, when a student is referred to the grant pro -
j'ct, involves interviews with teachers, parents, therapists, care givers
rnci anyone who works closely with the student and is willing to participate.

(continued on the next page . . .) 647



This interview involves information about the student's physical, cognitive language,
sensory and social abilities. One philosophy expressed in the project is that people
who work with the student on a daily basis can contribute vast amounts of information
and there is no need to do things that have already been done or repeat tests recently
given at school.

The other important part of the initial interview is the student's participation
in activities. These include observing tLe student's ability to grasp objects, move
various parts of the body and show both range and accuracy of movement. The cl'nt's
ability to see items of various sizes and in various locations is assessed ana the
ability to recognize certain symbols (pictures, words, letters) is evaluated. These all

add to the evaluation of the student's motor, sensory and language capabilities. The

information gathered here is then used to plan further, more detailed assessments in the
areas of physical/interface and/or cognitive/language abilities. interface assessment
involves determining what physical sites (head, hand, finger, foot, etc.) might best be
used to access symbols. Sometimes the person can directly point but frequently a key-
board or switch is needed. The type, size and placement of keyboards or switches must
then be evaluated..

A special section on communication is used to determine what communication system
or systems the student presently uses, the types of things the person needs and wants to
communicate and present skills in language, reading and spelling. The present sKill
levei is not always known due to the difficulty in testing, in these cases we need to
acquire additional information through our own testing.

In the area of cognitive/language assessment, the important factors to be consid-
ered include: the symbol system the student can successfully use to communicate (e.g.,
pictures, Blissymbols, words, etc.); the size of the array of items from which the stu-
dent can select; the organization of the items in the array; items the student can
string together in an orderly fashion (grammar) to express ideas: and the student's abil-
ity to use a code to access symbols, such as numbers, that represent words or phrases,
Consideration of these factors allows us to determine what the student can use to com-
municate. Information acquired here may also be useful to teachers and therapists in
planning future goals,

The grant staff then employs the information obtained to select a number of candi-
dates For the final system or systems to be used by the student. Before the final sel-

ection is made the student and significarA others are asked to cl rify the goals they
.-.,e, for a communication system. Questions which have not already been answered are

asked. These questions address the particular use of Me system: whether it is to be

used for conversation, for graphics or for both. Follow-up qq iestinns to these, if it is

for conversation, incILde such things as is it for one to one conversation or gruup
conversation. if conversation is on a one to one basis then questions are asked regard-
ir:g whether the conversation ,ill be with strangers or peers, whether the student will
need to attract someone's atte tion, increase the speed of communication, use the tele-
ohone and so on, The answers a 1 all important in relation to determining what charac-
ter;stics asystem must have to Ll most useful to the student. If graphics are neces-

sorv, questions need to be asked regarding whether it will be used only for printing
(writ:ng substitute) or for mathematical mainpulations, drawing, plotting, or graphing
as well.

The information regarding the student's physical, cognitive and language abilities,

as 4e.11 is needs and goals is now considered in terms of available communication systems.

e.hl-w-teristics of each system are also analyzed in an orderly fashion and those
-ot meet the student's abilities and nee-Is are eliminated from consideration.

,1-1 on the next page . . .)
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Incry are tv,uo11%, 'evcrl areas that are investigated when a system is being considered$

the symbol system or systems it can use, the physical selection methods available, the
,...ceynitive selection methods (direct selection, encoding, etc.), the type of output
(auditory, visual, etc.', the vocabulary and size, how the vocabulary can be manipulated,
. 1 the nnvaical construction. Using these considerations one or more devices become
.-ndl,lates for the student's systems Whenever possible, the student then tries the
canoidate systems and the parents, teachers, therapists and so on are invited to observe
the student use the systems. Based on this, final decisions are made and a system (or
.w..t-) recommended, if one appears to improve on the student's present mode of communi-
,ar.on.

'.-...,.:

the system mut then be funded because the project did not include funds for stu-
dht!,' systems. In many cases mounting is also needed to make a workable system.

The: next step is a vital one in which parents, teachers, therapists, and care givers
..l. oh vv!ri more pivotal role than they did in the evaluation. This step is that of
rokiNc; the system work in the environment. The grant staff can train the student and
care qivt in the use of the system and strategies for operation under certain circum-
.tallcs one even suggest short cuts in some cases, but only those directly involved can
r,.aliv make it work. They are .ne ones who use it on a daily basis and know what is
lcdve In social situation.'" in learning situations, in self care and all the many other
:)reds, ae can really say that when a system works'it is because you make it work.

Now that you know what we've been doing, let us tell you what we are going to do. The

;ra: `ill end in June and we will send a final report to the United States Department
of Eeucation. We will sehd copies of the report to all schools and service agencies
tr;at ;articipated and to people in the field who might use and share the information.
f )u-'!,er nf articles concerning vvious aspects of the project such as the cognitive/
;infl..oce assessment and the matching process have been submitted to professional jour-
o,,I._, We are also hoping to edit a book based on our final report so that we may share
our :urk v.ith other Professionalc, parents and students who may perhaps learn from what
.ie have done with your help. Hopefully they will see needs that have not been met by
(2r -e;earch and will develop better approaches to help those who cannot speak but have

so -Jch to say

... ,:. 5........... . o. ... :V. :.......*: .:. ...... . .... ....:*.r..."1.te.::***.::*******

WHERE TO WE GO FROM HERE-or-LFT'S KEEP IN TOUCH

,:itn .tle end of the grant project, there is also an end to the grant funding of
:,:c.,. t'1,7.t ho7e been provided to the students, teachers, therapists and others with

,. t., ..e nave word so closely < lt is important for you to be aware that many of the
,:.. ,'.:..,, that .:e have provided as part of the grc.nt project are part of our normal client

:.ro-;ram. Assessments, recommendations, device acquisition and checkout, user
tra:niw., and consulting services will still be available to you. The major difference
, ;1/ te that the costs of these services will need to be covered by normal funding
,,1 Ls (e.g., Regional Center, Department of Rehabilitation, California Childrens Ser-

.,,-i.ate insurance, personal funds, etc.).

..,. are unsure of what services we offer, if you need cost estimates or would
r0 information regarding our client service program in general, contact Ann

1_ a: 1154-6422.
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CLIENT PROFILES

Following are composite profiles of several project clients to give you an ijan nf
how we have proceeded with some of our participants.

1) Clients for whom a device .vas not recommended

Client A was five years old when seen at the Center. She always had hear' and lung
problems. Born a "blue baby," she began walking at four years of age. Her motor devel-
opment has been slow and she still exhibits weak movement. At the time she was referred
for the project, her communication skills consisted of gestures, unintelligible vocali-
zations, and an inconsistent yes/no response. She could sign "baby" and "eat" using
American Sign Language (ASL). She had previous experience with the Zygo 16, but was not
interested in using the device. (She threw it off the table.)

Client A first visited the Center in October 1878. She was referred for a device
which would extend her attention span and provide a foundation on which to build language
skills. At that time it was determined that she did not possess skills thought/believed
to be prerequisites nor language acquisition and device use (e.g cause and effect,
imitation, anticipatory behavior.)

Client A was seen again in May, 1980. At th's time she had mastered the prelanguage
skills and was using six ASL signs. We recomrended that her voluntary sinning could be-
come a functional form of communication and vse of a device was not approp;late at this
time.

Follow-ups at three ronth intervals indicated that signing was progressing and meet-
ing her communication needs. One year after her assessment she had a vocabulary of
approximately 20-30 signs and could produce word-like sounds. This was her final follow-

up meeting and the project staff determined that signing was still adequate for her pre-
sent situation. Her sign lagnuage appears to be meeting her current needs, but addition-
al methods, such as printing systems may be appropriate at a later date when her language
skills have matured.

Client S was almost thirteen years old when first seen by the project in April 1980.
He had a diagnosis of spastic, atheLoid quadriplegic cerebral palsy and used an electric
wheelchair operated with a joystick At the time he came to the Center, he used multiple
communication systems including keyboard devices operated with a headpointer, and speech.
He also used facial expression and pointing.

Client B was referred for an improved communication system (e.g., faster, easier)

and aids to daily living. Following the assessments, and based on input from the client's
significant others, we concluded that his present systems were meeting his communication

needs. We offered to follow up on the aids to daily living.

informal follow-ups indicated that he had independently acquired a calculator-type
communication device and was using ft in a functional manner. Most indivicials concerned

report that this device contributed to his communication. One of the requested aids to

daily living was obtained on a demonstration basis and Client B was able to operate it.
At this time, we continue to follow his progress and explore more aids to daily living.

2) Clients for whom a device was recommended

Client C was eleven years old when first seen by the project in April 1980. She had

a diagnosis of severe spastic and atnetoid cerebral palsy. kt this time she used a manual

which she could not propel. Her primary mode of communication was a language

coniinued on the next page . .1)1

650



,r0 -;th olnhabet, numbers, carrier phrases and words. She also utilized an
le,t'ic t',:oewriter and a yes/no head movement,

Client C was referred for a communication system because her language board was
t ::,rtable, could not be used by her independently and provided no printed output.

$, ol,.0 referred for an electric wheelchair evaluation and a feeding system. Fol.-

' ttu assessments we recommended a microcomputer-based communication system in-
piihter, She also acquired an electric wheelchair operated with a joystick.

A formal follow-up a'ter one month of system use indicated that the recommended
:.as meeting her current communication needs but that sqme modifications will be

to optimize her usage. For example, a keyguard would decrease mis-entries.
siir; C uses this system for spelling assignments, writing letters and conversation
., sir4 a software package provided with the system. Further follow-ups and necessary

i,ationc will continue until the end of the project.

Chen' 9 was 21 years old when first seen by the project. He was diagnosed as
. ,plentally delayed and brain damaged as a result of early respiratory trauma. He

a tiulatilry and currently u.,s facial expression, pointing, vocalizing yes/no and some
ttyirtunicate.

Client D was referred for a system which would encourage initiation of communication.
ilo-inc our assessment we recommended picture-based, situation specific communication

'.)!-0.1 or a communication book. A board has been implemented for his use in a clr4sroom
,ituation. Because client-initiated communication was a concern, we also recomn_nded a
,ropra-7, to help provide motivation for system use. Follow-ups on the system and further
otivational programs will be conducted until the end of the Grant.

The Grant . . . A Bargain At Any Price

We rezlize that the grant project has been of varying degrees of value to students,
:-arents, therapists, aides and care facility personnel. This has depended on

factors: each student's particular abilities, needs, rate of progress, de-
-v.., !,ucce,,s with device funding, willingness or ability of individuals to interact

tt th 1-tudent and so on

7'ne 1.7,nt staff is also aware of the contributions that all of you have made to the
$one of you may be wondering what reward: you received, beyond the psychic

our covernor made so famous a few years ago. In order to evaluate the methods we
-tch client needs and goals to device characteristics, we must carry out assess-
co-r,unication performance analyses, training and follow-up procedures. Similar

r to ,rr,ccdures would have cost between S350 and S550 had they been provided as regu-
*cr.* c.ervices

: nas 'earned and nrOwn during the project and we hope you have too. We

as rnoch of what we have learned as possible throu ;h presentations of papers,
,,H. of articles, and interactions with students and fellow professionals. Each

-.u. trat c.Imr'buted will save parents, teachers, therapists, aides and others many
o: -L ::her: Ae share our insights with them,
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Let's Put On A Show In The Barn

Do you remember (or have you seen on the late late movie) those old film in which
a group of talented but unknown young actors, singers and dancers decide to put on a
musical show in an old barn? A big-time producer, who just happens to be in the area,
sees the show and they all become famous. This is one version of the American success
story.

We thought perhaps some of you would like to "star" in our own version of this by
beginning a non-oral interest group. We would start small and hope to develop into the
bi? time with workshops, newsletters, projects . . . who knows where it might lead. If

you are interested in being an officer or participant, please contact us at the Center
(i454-6422) and we will try to get the show on the road.

WHAT'S HAPPENING I OTHER SCHOOLS?

Mary Barlow, the Speech Therapist, at Bowling Green 0. H. developed an original
idea for implementing the communication device recommended for one of the students on
the Grant. We had suggested miniboards specific to particular situations. in addition
to constructing a miniboard with general terms (e.g., mama, papa, like, love, etc.),
Mary used the miniboard format for the student's ASTRO word recognition program. She

created a new rilnihoard eacn week with words (and corresponding pictures) that began
the letter/sound the class was exploring that week. The student could then use

s ASTRO illniboard for relevant assignments.

Barbara Sharp, an instructor at Starr King, implemented a ...eative approach for
.listinguishing between several students using Light Beam Indicators (Lei's) during a
ircua iesson. To determine which beam was which, Barbara mounted a piece of trans-
Llr(r,t, colored acetate (similar to the "gels" used for coloring theatrical Spotlights)
over the LBI lens. Each user had a different color for his or her LBI, making it easier
to ;Conti f/ the- source of the beam.

A;:,ple II computer system is being used at Starr King School. The systei has

Cv ion fc.r motor training, word or sentencr: selection, and development of individual

lessons via the Kid Tyme author language. Software from the Minnesota Educational Com-
;:utTrig Con5ortium is also available. Kay Galloway, Vicki Thompson, John Saylor and
Shirley Vatt can provide more information on how th;s system is being used.

Hildee Willard, Cathy Cook, and Joan Meyers at Laurel Ruff have developed a variety
of tuchni-.:u,..$ fo- using Blissymbolics in language development. These include unique
"ays of 'oacraoing" materials, instructional approaches and staff training,

that other clients, teachers" therapists, and parents have made inovative
cf conrunication systems and we acknowledge their contributions as well.
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